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do  forthwith  cease  and  desist  from  dis; 
criminating  in  price: 

By  selling  such  products  of  like  grade 
and  quality  to  any  purchaser  at  prices 
lower  than  those  granted  other  purchas¬ 
ers  who  in  fact  compete  with  the  favored 
purchaser  in  the  resale  or  distribution 
of  such  products. 

It  is  further  ordered.  That  the  re¬ 
spondent  shall,  within  sixty  (60)  days 
after  service  upon  it  of  this  order,  file 
with  the  Commission  a  report  in  writing 
setting  forth  in  detail  the  manner  and 
form  in  which  it  has  complied  with  this 
order. 

Issued:  January  20,  1950. 

By  the  Commission. 

[seal]  D.  C.  Daniel, 

Secretary. 

[F.  R.  Doc.  60-2019;  Piled,  Mar.  13.  1950; 

8:52  a.  m.] 
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Orders 

RUBEROID  CO. 

Subpart — Discriminating  in  price  un¬ 
der  sec.  2,  Clayton  Act,  as  amended; 
Price  discrimination  under  2  (a) ; 

§  3.715  Charges  and  price  differenentials. 
In  connection  with  the  sale  of  asbestos 
or  asphalt  roofing  materials  in  commerce, 
discriminating  in  price  by  selling  such 
products  of  like  grade  and  quality  to  any 
purchaser  at  prices  lower  than  those 
granted  other  purchasers  who  in  fact 
compete  with  the  favored  purchaser  in 
the  resale  or  distribution  of  such  prod¬ 
ucts;  prohibited. 

(Sec.  6,  38  Stat.  722;  16  U.  8.  C.  46.  Inter¬ 
prets  or  applies  sec.  6,  88  Stat.  719,  as 
amended;  15  U.  8.  C.  45)  [Cease  and  desist 
order.  The  Ruberold  Company,  Docket  5017, 
January  20,  1950] 

This  proceeding  having  been  heard  by 
the  Federal  Trade  Commission  upon  the 
complaint  of  the  Commission,  the  answer 
of  respondent,  evidence  Introduced  be¬ 
fore  a  trial  examiner  of  the  Commission 
theretofore  duly  designated  by  it,  recom¬ 
mended  decision  of  the  trial  examiner, 
briefs  filed  by  counsel  supporting  the 
complaint  and  counsel  for  respondent, 
and  oral  argument,  and  the  Commission 
having  made  its  findings  as  to  the  facts 
and  its  conclusion  that  the  respondent 
has  violated  the  provisions  of  the  act  of 
Congress  entitled  "An  act  to  supplement 
existing  laws  against  unlawful  restraints 
and  monopolies,  and  for  other  purposes,” 
approved  October  15,  1914  (the  Clayton 
Act)  as  amended  by  the  Robinson-Pat- 
man  Act,  approved  June  19,  1936  (15 
U.  S.  C.  Sec.  13): 

It  is  ordered.  That  the  respondent.  The 
Ruberoid  Company,  a  corporation,  and 
its  oflBcers,  representatives,  agents,  and 
employees,  directly  or  through  any  cor¬ 
porate  or  other  device,  in  connection  with 
the  sale  of  asbestos  or  asphalt  roofing 
materials  in  commerce,  as  “commerce” 
is  defined  in  the  aforesaid  Clayton  Act, 
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Subpart — Advertising  falsely  or  mis¬ 
leadingly:  §  3.30  Composition  of  goods; 

§  3.75  Free  goods  or  services;  §  3.130  Man¬ 
ufacture  or  preparation;  §  3.170  Qualities 
or  properties  of  product  or  service; 
§  3.175  Quality;  §  3.260  Terms  and  con¬ 
ditions;  §  3.280  Unique  nature  or  advan¬ 
tage;  §  3.285  Value.  Subpart — Offering 
unfair,  improper  and  deceptive  induce¬ 
ments  to  purchase  or  deal:  §  3.1955  Free 
goods;  §  3.2020  Premium  or  premium 
conditions;  §  3.2080  Terms  and  condi¬ 
tions.  Subpart — Securing  agents  or  rep¬ 
resentatives  falsely  or  misleadingly: 
§■3.2165  Terms  and  conditions.  In  con¬ 
nection  with  the  offering  for  sale,  sale 
or  distribution  in  commerce,  of  salve, 
vapor  balm,  menthol  inhalers  or  other 
articles  of  merchandise,  (1)  using  the 
words  or  terms  “given”,  "free”,  “given 
free”  or  "given  away  free”,  or  any  other 
word  or  term  expressly  or  impliedly  im¬ 
porting  a  like  meaning,  in  advertising,  to 
designate,  describe  or  refer  to  any  article 
of  merchandise  which  is  not  in  fact  a 
gift  or  gratuity  or  which  is  not  given 
(Continued  on  p.  1345) 
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v.ithout  requiring  the  purchase  of  other 
tn:rchandise  or  the  performance  of  some 
service  inuring  directly  or  indirectly  to 
the  benefit  of  the  respondents;  (2)  using 
the  term  “fleece  twill”,  or  any  other  term 
of  similar  import  or  meaning,  to  desig¬ 
nate,  describe  or  refer  to  blankets  or 
other  articles  not  made  of  wool;  or  other¬ 
wise  representing,  directly  or  by  implica¬ 
tion,  that  any  article  not  made  of  the 
wool  of  sheep  is  made  of  wool;  (3)  rep¬ 
resenting,  directly  or  by  implication,  that 
billfolds  or  other  articles  made  of  sub¬ 
stance  other  than  leather  are  made  of 
leather;  (4)  representing,  directly  or  by 
implication,  that  fountain  pens  not 
equipped  with  14  karat  gold  plate  pen 
points  are  so  equipped;  (5)  misrepre¬ 
senting  in  any  manner  the  value,  quality, 
condition  or  characteristics  of  any  arti¬ 
cle  offered  as  a  premium,  commission  or 
compensation  for  selling  the  respond¬ 
ents’  products;  or,  (6)  offering  as  a  pre¬ 
mium,  commission  or  compensation  any 
article  which  is  not  in  fact  delivered  upon 
full  compliance  with  the  terms  or  con¬ 
ditions  of  the  offer;  prohibited. 

(Sec.  6,  88  Stat.  722;  15  U.  S.  C.  46.  Interpret 
or  apply  sec.  5,  38  Stat.  719,  as  amended;  15 
U.  S.  C.  45)  [Cease  and  desist  order,  Morris 
Shapiro  et  al.  trading  as  U-C-A  Manufactur¬ 
ing  Company,  Docket  6190,  January  16,  1950] 

In  the  Mutter  of  Morris  Shapiro,  Charles 
Shapiro  and  Mary  Shapiro,  Co-Part¬ 
ners  Trading  as  U-C-A  Manufacturing 
Company 

This  proceeding  having  been  heard  by 
the  Federal  Trade  Commission  upon  the 
amended  complaint  of  the  Commission, 
the  respondents’  answer  thereto,  testi¬ 
mony  and  other  evidence  introduced  be¬ 
fore  a  trial  examiner  of  the  Commission 
theretofore  duly  designated  by  it,  a  stipu¬ 
lation  entered  into  by  and  between  the 
respondents  and  counsel  in  support  of 
the  amended  complaint,  the  trial  exami¬ 
ner’s  report  and  the  respondents’  excep¬ 
tions  thereto,  and  written  briefs  (oral 
argument  not  having  been  requested) ; 
and  the  Commission,  having  made  its 
findings  as  to  the  facts  and  Its  conclusion 
that  the  respondents  have  violated  the 
provisions  of  the  Federal  ’Trade  Commis¬ 
sion  Act: 

It  is  ordered.  That  the  respondents, 
Morris  Shapiro,  Charles  Shapiro,  and 
Mary  Shapiro,  individually  and  as  co¬ 
partners  trading  as  U-C-A  Manufactur¬ 
ing  Company,  or  trading  under  any  other 
name  or  through  any  corporate  or  other 
device,  and  said  respondents’  agents, 
representatives  and  employees,  in  con¬ 
nection  with  the  offering  for  sale,  sale 
or  distribution  in  commerce,  as  “com¬ 
merce”  is  defined  in  the  Federal  Trade 
Commission  Act,  of  salve,  vapor  balm, 
menthol  inhalers  or  other  articles  of 
merchandise,  do  forthwith  cease  and 
desist  from: 

1.  Using  the  words  or  terms  “given”, 
"free”,  “given  free”  or  “given  away  free”, 
or  any  other  word  or  term  expressly  or 
impliedly  importing  a  like  meaning,  in 
advertising,  to  designate,  describe  or  re¬ 
fer  to  any  article  of  merchandise  which 
is  not  in  fact  a  gift  or  gratuity  or  which 
is  not  given  without  requiring  the  pur¬ 
chase  of  other  merchandise  or  the  per¬ 
formance  of  some  service  inuring  directly 
or  indirectly  to  the  benefit  of  the  re¬ 
spondents. 


2.  Using  the  term  “fleece  twill”,  or  any 
other  term  of  similar  import  or  meaning, 
to  designate,  describe  or  refer  to  blankets 
or  other  articles  not  made  of  wool;  or 
otherwise  representing,  directly  or  by 
Implication,  that  any  article  not  made  of 
the  wool  of  sheep  is  made  of  wool. 

3.  Representing,  directly  or  by  impli¬ 
cation,  that  billfolds  or  other  articles 
made  of  substance  other  than  leather 
are  made  of  leather. 

4.  Representing,  directly  or  by  impli¬ 
cation,  that  fountain  pens  not  equipped 
with  14  karat  gold  plate  pen  points  are 
so  equipped. 

5.  Misrepresenting  in  any  manner  the 
value,  quality,  condition  or  characteris¬ 
tics  of  any  article  offered  as  a  premium, 
commission  or  compensation  for  selling 
the  respondents’  products. 

6.  Offering  as  a  premium,  commission 
or  compensation  any  article  which  is  not 
in  fact  delivered  upon  full  compliance 
with  the  terms  or  conditions  of  the  offer. 

It  is  further  ordered.  That  the  respond¬ 
ents  shall,  within  sixty  (60)  days  after 
service  upon  them  of  this  order,  file  with 
the  Commission  a  report  in  writing,  set¬ 
ting  forth  in  detail  the  manner  and  form 
in  which  they  have  complied  with  said 
order. 

Issued:  January  16,  1950. 

By  the  Commission. 

[seal]  D.  C.  Daniel, 

Secretary. 

[F.  R.  Doc.  60-2020;  Piled,  Mar.  13,  1950; 

8:52  a.  m.j 


TITLE  36— PARKS,  FORESTS,  AND 
MEMORIALS 

Chapter  I — National  Park  Service, 
Department  of  the  Interior 

Part  1 — General  Rules  and 
Regulations 

INTOXICATING  LIQUORS 

The  provisions  of  §  1.63,  entitled  In¬ 
toxicating  liquors,  are  suspended  until 
further  notice. 

(Sec.  10,  32  Stat.  390,  as  amended,  sec.  3, 
39  Stat.  535,  as  amended;  43  U,  S.  C.  373,  16 
U,  S.  C.  3.  Interprets  or  applies  sec.  1,  45 
Stat.  1057,  sec.  1,  47  Stat.  1420,  49  Stat.  2041, 
as  amended,  sec.  2,  49  Stat.  666,  sec.  5,  52 
Stat.  29,  sec.  2,  52  Stat.  408,  sec.  2,  54  Stat. 
250,  55  Stat.  745;  43  U.  S.  C.  617,  16  U.  S.  C. 
9a,  460a-2,  462,  4031,  460a-3,  450z) 

Issued  this  8th  day  of  March  1950. 

[seal]  Mastin  G.  White, 

Acting  Assistant  Secretary 
.  of  the  Inerior. 

|F.  R.  Doc.  50-2022;  Piled,  Mar.  13,  1950; 
8:52  a.  m.] 

TITLE  39— POSTAL  SERVICE 

Chapter  I — Post  Office  Department 

Part  127 — International  Postal  Service: 
Postage  Rates,  Service  Available,  and 
Instructions  for  Mailing 

CHINA  (INCLUDING  TAIWAN  (FORMOSA)  AND 
THE  LEASED  TERRITORY  OF  KWANGEHOW- 
WAN  (FORT  BAYARD)  ;  POLAND 

A.  In  §  127.231  China  (including  Tai¬ 
wan  (Formosa)  and  the  leased  territory 


of  Kwangehowwan  (Fort  Bayard)  (39 
CFR  127.231;  14  F.  R.  2242,  3235,  7064), 
make  the  following  changes: 

1.  Amend  subparagraph  (2)  of  para¬ 
graph  (a)  to  read  as  follows: 

(2)  Registration.  Fee,  25  cents. 
Registry  service  is  available  only  to  the 
islands  of  Taiwan  (Formosa)  and  Hai¬ 
nan.  (See  §§  127.15  and  127.101.) 

2.  Amend  subparagraph  (5)  of  para¬ 
graph  (a)  to  read  as  follows: 

(5)  Air  mail  service.  Air  mail  service 
is  available  to  the  Islands  of  Taiwan 
(Formosa)  and  Hainan.  Air  mail  serv¬ 
ice  for  the  remainder  of  China  (except 
Mongolia)  is  available  as  far  as  Hong 
Kong,  from  which  place  the  articles  will 
be  given  onward  transmission  by  surface 
means.  Postage  rate,  25  cents  one-half 
ounce.  Air-letter  sheets,  10  cents  each.  * 
(See  §  127.20.) 

3.  Amend  subdivisions  (iv)  and  (v)  of 
subparagraph  (a)  (6)  to  read  as  follows: 

(iv)  Ordinary  and  registered  articles 
in  the  regular  mails  are  acceptable  for 
air  or  surface  transmission  to  the  islands 
of  Taiwan  (Formosa)  and  Hainan. 

(v)  Ordinary  (unregistered)  letters 
and  post  cards  only  are  acceptable  for 
the  remainder  of  China,  including  Man¬ 
churia.  Air  mail  articles  are  sent  by  sur¬ 
face  means  from  Hong  Kong.  Mail 
service  is  not  available  to  Mongolia. 

4.  Rescind  subdivision  (vi)  of  para¬ 
graph  (a)  (6). 

B.  In  §  127.331  Poland  (39  CFR  127.- 
331;  14  F.  R.  1847)  make  the  following 
changes: 

1.  Amend  subparagraph  (5)  of  para¬ 
graph  (b)  to  read  as  follows: 

(5)  Observations,  (i)  It  is  particu¬ 
larly  necessary  that  parcels  for  Poland 
be  securely  packed  and  carefully 
wrapped,  and  that  the  alternative  dis¬ 
position  desired  by  the  senders  in  case 
of  nondelivery  be  properly  indicated. 

(ii)  Import  permits  must  be  obtained 
by  the  addressees  for  parcels  other  than 
those  containing  gifts,  samples  or  printed 
matter. 

(iii)  Gift  parcels  are  delivered  In 
Poland  free  of  customs  duty  and  with¬ 
out  import  permit  If  their  contents  are 
restricted  to  clothing  and  footwear  (no 
parcel  may  contain  more  than  one  gar¬ 
ment  or  fur) ;  foodstuffs;  medicines  up 
to  4  lbs.  6  ozs.'in  their  immediate  wrap¬ 
pers  and  containers  (codein  and 
ethylmorphine  are  limited  to  7  ounces) ; 
ordinary  handicraft  tools;  and  limited 
quantities  of  manufactured  articles  for 
daily  use.  Tobacco  may  be  included  in 
gift  parcels  up  to  the  following  amounts: 
200  cigarettes.  80  cigars,  7  ounces  of  to¬ 
bacco,  or  1  y2  ounces  of  snuff. 

(iv)  While  exempt  from  customs  duty, 
gift  parcels  are  subject  to  custom-clear¬ 
ance  charges  and  the  addressee  may  be 
called  on  also  to  pay  import  taxes  and 
monopoly  fees  on  excessive  amounts  of 
any  commodities  whose  importation  into 
Poland  Is  controlled. 

2.  Amend  subparagraph  (7)  of  para¬ 
graph  (b)  by  deleting  subdivision  (i). 

(R.  S.  161,  396,  secs.  304,  809,  42  Stat.  24,  25; 
5  U.  S.  C.  22,  369;  and  the  terms  of  Postal  cou- 
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RULES  AND  REGULATIONS 


▼entions  and  agreements  entered  into  pur¬ 
suant  to  R.  8.  398,  48  Stat.  943;  5  U.  S.  C.  372) 

[seal]  J.  M.  Donaldson, 

Postmaster  General. 

[P.  R.  Doc.  50-2008;  Plied,  Mar.  13,  1950; 
8:47  a.  m.) 


Part  127 — International  Postal  Service: 
Postage  Rates,  Service  Available,  and 
Instructions  for  Mailing 


JAPAN 

In  §  127.286  Japan  (39  CFR  127.286) 
amend  paragraph  (b)  (1)  by  the  addi¬ 
tion  of  subdivision  (ii)  to  read  as  fol¬ 
lows: 

(b)  Parcel  post  (Japan).  *  *  * 

(1)  Table  of  rates.  •  •  • 

(ii)  Air  parcels.  (Effective  March  15, 
1950.) 

(Katvs  $1.27  first  4  oz.;  $0.91  each  additional  4  oz.) 


Lb.  Oz. 

Rate 

Lb.  Oz. 

0  4 . 

$1.27 

11  4 . 

0  8 . 

2. 18 

11  8 . 

0  12 . 

3. 09 

11  12 . 

1  0 . 

4. 00 

12  0 . 

1  4  . 

4. 91 

12  4 . 

1  8  . 

5.82 

12  8 . 

1  12  . 

6.73 

12  12 . 

2  0 . 

7.64 

13  0 . 

2  4  . 

8i55 

13  4 . 

2  8 . 

9.46 

13  8 . 

2  12 . 

10.  37 

13  12. . 

8  0  . 

11.28 

14  0  _ 

8  4  . 

12. 19 

14  4 . 

8  8 . 

13. 10 

14  8 . 

3  12  . 

14. 01 

14  12 . 

4  0 . 

14.92 

15  0 . 

4  4 . 

15.83 

15  4 . 

4  8  . 

16.74 

15  8 . 

4  12  . 

17.65 

15  12 . 

6  0  . 

18.56 

16  0 . 

6  4  . 

19.  47 

16  4 . 

6  8 . 

20.38 

16  8 . 

6  12 . 

21.29 

16  12 . 

6  0 . 

22.20 

17  0 . 

6  4 . 

23.11 

17  4 . 

6  8 . 

24.02 

17  8 . 

6  12 . 

24.93 

17  *12 . 

7  0  . 

2.V84 

18  0 . 

7  4  . 

26.75 

18  4 . 

7  8 . 

27.66 

18  8 . 

7  *12 

28.57 

18  12 . 

8  0 . 

29.48 

19  0 . 

8  4  . 

30.39 

19  4 . 

8  8 . 

31.30 

19  8 . 

8  12  . 

32.21 

19  12 . 

0  0  . 

33. 12 

20  0 . 

0  4  . 

34.03 

20  4 . 

9  8 . 

34.94 

20  8 . 

9  12 . 

35.85 

20  12 . 

10  0 . 

36.76 

21  0 . 

10  4 . 

37.  67 

21  4 . 

10  8  . 

38.58 

21  8 . 

10  12  . 

39.  49 

21  12 . 

11  0 . 

40.40 

22  0 . 

$41.31 
42.22 
43. 13 
44.04 

44.95 

45.86 

46.77 

47.68 

48.59 
49.  .50 

50. 41 

51.32 
.52.23 
5.3. 14 
54.  a5 

54.96 

65.87 

56.78 

57.69 

58.60 
.59.  51 

60.42 

61.33 

62.24 

63. 15 
64.06 

64.97 
6.5.88 

66.79 

67.70 

68.61 

69.62 

70.43 

71.34 

72.25 

73. 16 
74. 07 

74.98 
75.89 

76.80 
77.  71 

78.62 
79.53 

80.44 


Each  air  parcel  must  have  affixed  the 
blue  Par  Avion  Label  (Form  2978) .  (See 

5  127.55  (b).) 

(R.  S.  161,  396,  secs.  304,  309,  42  Stat.  24,  25; 

6  U.  S.  C.  22,  369;  and  the  terms  of  postal 
conventions  and  agreements  entered  Into 
pursuant  to  R.  S.  398,  48  Stat.  943;  6  U.  S.  C. 
872) 

[SEAL]  J.  M.  Donaldson, 

Postmaster  General. 

(P.  R.  Doc.  60-2009;  Filed,  Mar.  13,  1950; 
8:47  a.  m.J 


title  41— public  contracts 

Chapter  I — Bureau  of  Federal  Supply, 
Department  of  the  Treasury 

Transfer  and  Redesignation  of  Chapter 

EDITORIAL  NOTE 

In  order  to  adapt  Chapter  I  of  Title  41 
to  changes  made  pursuant  to  the  Federal 


Property  and  Administrative  Services 
Act  of  1949  (Pub.  Law  152,  81st  Cong.), 
establishing  the  General  Services  Ad¬ 
ministration.  Chapter  I 'of  Title  41  is 
transferred  to  Title  44 — Public  Property 
and  Works,  as  reorganized,  infra.  The 
chapter  as  transferred  is  redesignated 
Subchapter  B — Personal  Property  Man¬ 
agement,  of  Chapter  I — General  Services 
Administration,  and  Parts  1  through  5 
thereof  are  renumbered  Parts  51  through 
55,  respectively. 


TITLE  44 — PUBLIC  PROPERTY 
AND  WORKS 

Reorganization  and  Renumbering  of 
Title 

EDITORIAL  NOTE 

In  order  to  adapt  the  structure  of  Title 
44  to  changes  made  pursuant  to  the  Fed¬ 
eral  Property  and  Administrative  Serv¬ 
ices  Act  of  1949  (Pub.  Law  152,  81st 
Cong.) ,  establishing  the  General  Services 
Administration,  Title  44  is  reorganized 
as  follows: 

1.  Chapter  I — National  Archives  Es¬ 
tablishment  is  redesignated  Subchapter 
A  of  Chapter  I — General  Services  Ad¬ 
ministration,  and  Parts  1,  2,  and  10 
thereof  are  designated  Parts  1,  2,  and  5, 
respectively. 

2.  Chapter  n — Bureau  of  Community 
Facilities,  Federal  Works  Agency,  is  re¬ 
designated  Subchapter  D  of  Chapter  I — 
General  Services  Administration,  and 
Parts  201,  202,  and  203  thereof  are  re¬ 
numbered  Parts  151, 152,  and  153,  respec¬ 
tively. 

3.  Chapter  III — Library  of  Congress  is 
renumbered  Chapter  V,  and  Part  301 
thereof  is  renumbered  Part  501. 

4.  Chapter  IV — War  Assets  Adminis¬ 
tration  is  vacated,  and  Parts  401, 402,  and 
404  thereof  are  temporarily  renumbered 
Parts  97,  98,  and  99,  respectively.  Part 
403  is  superseded  by  new  Part  101,  infra. 

5.  Chapter  V — Department  of  State  is 
renumbered  Chapter  III,  and  Part  508 
thereof  is  renum^red  Part  308. 

6.  Chapter  VI — Department  of  Com¬ 
merce  is  renumbered  Chapter  IV,  and 
Part  601  thereof  is  renumbered  Part  401. 

7.  Chapter  VII — Public  Buildings  Ad¬ 
ministration,  Federal  Works  Agency,  is 
redesignated  Subchapter  C  of  Chapter 
I — General  Services  Administration,  and 
Part  701  thereof  is  renumbered  Part  100. 

8.  Chapter  VIII — U.  S.  Philippine  War 
Damage  Commission  is  renumbered 
Chapter  VI,  and  Parts  801,  802,  803,  and 
804,  thereof,  are  renumbered  Parts  601, 
602,  603,  and  604,  respectively. 

9.  Chapter  I — Bureau  of  Federal  Sup¬ 
ply,  of  Title  41 — Public  Contracts,  is  re¬ 
designated  Subchapter  B  of  Chapter 
I — General  Services  Administration,  of 
Title  44,  and  Parts  1,  2,  3,  4,  and  5 
thereof  are  renumbered  Parts  51,  52,  53, 
54,  and  55,  respectively. 

10.  As  so  reorganized,  the  chapter  and 
subchapter  designations,  together  with 
the  chapter  and  part  number  assign¬ 
ments  (including  numbers  reserved  for 
future  regulations)  in  Title  44,  are  as 
follows: 

Chapter  I — General  Services  Administra¬ 
tion  (Parts  0-299) : 

Subchapter  A — Archives  and  Records  Man¬ 
agement  (Parts  0-49). 


Subchapter  B — ^Personal  Property  Manage- 
ment  (Parts  60-99). 

Subchapter  C — Real  Property  Management 
(Parts  100-149). 

Subchapter  D — Non-Federal  Public  Works 
(Parts  150-199). 

Chapter  III — Department  of  State  (Parts 
300-399). 

Chapter  IV — Department  of  Commerce 
(Parts  400-499). 

Chapter  V — Library  of  Congress  (Parts 
600-599). 

Chapter  VI — U.  S.  Philippine  War  Damage 
Commission  (Parts  600-699). 


Chapter  I — General  Services 
Administration 


Subchapter  C — Real  Property  Management 

Part  101 — Real  Property  Utilization 
AND  Disposal 

The  following  regulation  supersedes 
War  Assets  Administration  Regulation 
No.  5  (13  F.  R  4736,  as  amended.  44  CFR 
Part  403),  and  General  Services  Admin¬ 
istration  Temporary  Regulation  No.  7, 
14  F.  R.  5727. 

Sec. 

101.1  Purpose  and  scope. 

SuBPART  A — Definitions 

101.2  Terms  defined  in  the  act. 

OTHER  TERMS 

101.3  Administration. 

101.4  Administrator. 

101.5  Real  property. 

101.6  Related  personal  property. 

101.7  Ebccess. 

101.8  Surplus. 

101.9  Executive  agency. 

101.10  Federal  agency. 

101.11  Holding  agency. 

101.12  Disposal  agency. 

101.13  Small  business. 

101.14  State  or  local  government. 

101.15  Industrial  property. 

101.16  Reserved  materials. 

101.17  Airport. 

101.18  Airport  property. 

101.19  Landing  area. 

SuBPART  B — Basic  Policies 

101.31  Economy. 

101.32  Objectives. 

101.33  Extension  of  credit. 

101.34  Small  business. 

Subpart  C — Disposal  of  Surplus  Real 
Property 

101.41  Designation  of  disposal  agencies. 

101.42  Classification. 

101.43  Studies  by  disposal  agency. 

101.44  Transfer  of  title  papers,  documents, 

etc. 

101.45  Valuation  and  appraisal. 

101.46  National  industrial  reserve  properties. 

101.47  Notice  and  advertisement. 

101.48  Submission  of  proposals. 

101.49  Acceptance  of  offers. 

101.50  Form  of  conveyance. 

101.51  Disposal  of  airport  property. 

101.52  Disposal  of  surplus  real  property  for 

use  as  public  parks,  recreational 
areas,  or  historic  monuments. 

101.53  Disposal  of  surplus  real  property  for 

wildlife  conservation  under  Public 
Law  537,  80th  Cong. 

101.54  Disposal  for  educational  and  public 

health  purposes. 

101.55  Disposal  of  leasehold  interests  and 

improvements  by  disposal  agen¬ 
cies. 

101.56  Disposition  of  linprovements.  Gov¬ 

ernment-owned  land. 

101.57  Revocable  leases  or  permits. 

101.58  Easements. 
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101.69  Disposal  of  surplus  real  property  for 
use  as  shrines,  memorials  or  for 
religious  purposes. 

101.60  Donation,  abandonment  at  destruc¬ 

tion. 

101.61  Reserved  materials. 

101.62  Submission  to  Attdtney  General  and 

approval  by  regulatory  agencies. 

101.63  Administration  of  credit  disposals. 

leases  and  permits. 

AcrrHOEiTY:  5§  101.1  to  101.63  issued  under 
sec.  205,  Pub.  Law  162,  Blst  Cong.;  41  U.  S.  C. 
Sup.,  235.  Interpret  or  apply  sec.  203,  Pub, 
Law  152,  81st  Cong.;  41  U.  S.  C.  Sup.,  233. 
Other  statutory  provisions  interpreted  or  ap¬ 
plied  are  cited  to  text  in  parentheses. 

§  101.1  Purpose  and  scope.  The  reg¬ 
ulations  in  this  part  prescribe  the  policy 
and  methods  governing  the  disposal  of 
surplus  real  property  and  related  per¬ 
sonal  property  located  within  the  Con¬ 
tinental  United  States,  Hawaii,  Alaska, 
Puerto  Rico  and  the  Virgin  Islands. 

Subpart  A — Definitions 

§  101.2  Terms  defined  in  the  act. 
Terms  not  defined  in  5§  101.3  through 
101.19  which  are  defined  in  the  Federal 
Property  and  Administrative  Services 
Act  of  1949  (Pub.  Law  152,  81st  Cong., 
referred  to  in  this  part  as  the  “act”)  shall 
in  this  part  have  the  meaning  given  to 
them  in  the  act. 

OTHER  TERMS 

§  101.3  Adminfsfrafion.*  “Administra¬ 
tion”  means  the  General  Services  Ad¬ 
ministration  acting  by  or  through  the 
Administrator  of  General  Services  or  a 
designated  official  to  whom  functions 
under  the  regulations  in  this  part  have 
been  delegated  by  the  Administrator. 

§  101.4  Administrator.  “Administra¬ 
tor”  means  the  Administrator  of  General 
Services. 

§  101.5  Real  property.  “Real  prop¬ 
erty”  means: 

(a)  Any  interest  in  land  (except  the 
public  domain  and  lands  reserved  or 
dedicated  for  national  forest  or  national 
park  purposes)  owned  by  the  United 
States,  including  any  wholly  owned  Gov¬ 
ernment  corporation,  and  any  fixtures, 
appurtenances,  and  improvements  of 
any  kind  located  thereon; 

(b)  Any  fixtures,  structures  and  other 
Improvements  (excluding  standing  tim¬ 
ber  and  crops)  owned  by  the  United 
States;  and 

(c)  Any  fixtures,  structures  and  other 
Improvements  owned  by  the  United 
States  which  are  located  on  the  public 
domain  and  lands  reserved  or  dedicated 
for  national  forest  or  national  park  pur¬ 
poses  or  located  on  land  that  is  not 
owned  by  the  United  States. 

§  101.6  Related  personal  property. 
"Related  personal  property”  as  used  in 
this  part  means  any  personal  property: 

(a)  Which  is  located  in  and  (1)  an 
integral  or  necessary  part  of,  or  (2) 
essential  to  the  use  or  productive  capac¬ 
ity  of  land,  fixtures,  appurtenances  and 
improvements,  or 

(b)  Determined  by  the  Administrator 
to  be  otherwise  related  to  the  real 
property. 

§  101.7  Excess.  “Excess”  when  used 
with  respect  to.  real  property  means  any 


such  property  under  the  control  of  any 
Federal  agency  which  is  not  required  for 
its  needs  and  the  discharge  of  its  respon¬ 
sibilities,  as  determined  by  the  head 
thereof. 

§  101.8  Surplus.  “Surplus”  when 
used  with  respect  to  any  real  property 
means  any  excess  real  property  not  re¬ 
quired  for  the  needs  and  the  discharge 
of  the  responsibilities  of  all  Federal  agen¬ 
cies,  as  determined  by  the  Administrator. 

§  101.9  Executive  agency.  “Execu¬ 
tive  agency”  means  any  executive  de¬ 
partment  or  independent  establishment 
in  the  executive  branch  of  the  Govern¬ 
ment,  including  any  wholly  owned  Gov¬ 
ernment  corporation. 

S  101.10  Federal  agency.  “Federal 

agency”  means  any  executive  agency  or 
any  establishment  in  the  legislative  or 
judicial  branch  of  the  Government  (ex¬ 
cept  the  Senate  and  the  House  of  Repre¬ 
sentatives)  . 

S  101.11  Holding  agency.  “Holding 

agency”  means  the  executive  agency 
which  has  accountability  for  the  prop¬ 
erty  involved. 

§  101.12  Disposal  agency.  “Disposal 

agency”  means  the  executive  agency  des¬ 
ignated  by  the  Administrator  to  dispose 
of  surplus  real  property. 

§  101.13  Small  business.  “Small 

business”  means  any  concern  whose  ag¬ 
gregate  number  of  employees,  including 
its  affiliates,  is  less  than  five  hundred. 

•  §  101.14  State  or  local  government. 
“State  or  local  government”  means  a 
State,  territory  or  possession  of  the 
United  States,  the  District  of  Columbia, 
and  any  political  subdivision  or  instru¬ 
mentality  thereof. 

§101.15  Industrial  property.  “Indus¬ 
trial  property”  means  any  industrial 
manufacturing  equipment  or  any  indus¬ 
trial  plant  (including  structures  on  land 
ow'ned  by  or  leased  to  the  United  States, 
substantially  equipped  with  machinery, 
tools,  and  equipment)  W’hich  is  capable  of 
economic  operation  as  a  separate  and 
independent  industrial  unit  and  which 
is  not  an  integral  part  of  an  installa¬ 
tion  of  a  private  contractor,  which  in¬ 
dustrial  manufacturing  equipment  and 
.industrial  plants  are  under  the  control 
of  any  executive  agency. 

§  101.16  Reserved  materials.  “Re¬ 
served  materials”  means  uranium, 
thorium,  and  all  other  materials  deter¬ 
mined  pursuant  to  section  5  (b)  (1)  of 
the  Atomic  Energy  Act  of  1946  (60  Stat. 
761;  42  U.  S.  C.  1805  (b)  (D),  to  be  pe¬ 
culiarly  essential  to  the  production  of 
fissionable  material,  contained,  in  what¬ 
ever  concentration,  in  deposits  in  lands 
to  be  disposed  of  under  the  Federal  Prop¬ 
erty  and  Administrative  Services  Act  of 
1949. 

§  101.17  Airport,  “Airport”  means 
any  area  of  land  or  water  which  is  used, 
or  intended  for  use,  for  the  landing  and 
take-off  of  aircraft,  and  any  appurte¬ 
nant  areas  which  are  used,  or  intended 
for  use,  for  airport  buildings  or  other 
airport  facilities  or  rights-of-way,  to¬ 
gether  with  all  airport  buildings  and  fa¬ 
cilities  located  thereon. 


§  101.18  Airport  property.  “Airport 
property”  as  used  in  this  part  means  any 
surplus  real  property  including  improve¬ 
ments  and  personal  property  located 
thereon  as  part  of  the  operating  unit, 
which,  in  the  determination  of  the  Ad¬ 
ministrator  of  Civil  Aeronautics,  is  es¬ 
sential,  suitable,  or  desirable  for  the 
development,  improvement,  operation, 
or  maintenance  of  a  public  airport;  or 
reasonably  necessary  to  fulfill  the  im¬ 
mediate  and  foreseeable  future  require¬ 
ments  of  the  owner  or  operator  for  the 
development,  improvement,  operation,  or 
maintenance  of  a  public  airport,  includ¬ 
ing  property  needed  to  develop  sources 
of  revenue  from  non-aviation  businesses 
at  a  public  airport. 

§101.19  Landing  area.  “Landing^ 
area”  as  used  in  this  part  means  any 
land  or  combination  of  water  and  land, 
together  with  improvements  thereon  and 
necessary  operational  equipment  used  in 
connection  therewith,  which  is  used  for 
landing,  take-offs,  and  parking  of  air¬ 
craft.  The  term  includes,  but  is  not  lim¬ 
ited  to,  runways,  strips,  taxiways,  and 
parking  aprons. 

Subpart  B — Basic  Policies 

§  101.31  Economy.  It  is  the  policy 
of  the  Administrator  that  surplus  real 
property,  shall  be  disposed  of  promptly 
economical  manner  consistent  with  the 
best  interests  of  the  Government. 

§  101.32  Objectives.  It  is  the  policy 
of  the  Administrator  that  surplus  real 
property  shall  be  disposed  of  promptly 
and  in  such  a  manner  as : 

(a)  To  encourage  and  fostef  employ¬ 
ment  opportunities; 

(b)  To  strengthen  and  preserve  the 
competitive  positions  of  small  business; 

(c)  To  foster  the  development  of  new 
independent  enterprises ; 

(d)  To  discourage  monopoly,  specu¬ 
lation  and  restraint  of  trade. 

§  101.33  Extension  of  credit.  It  is  the 
policy  of  the  Administrator  to  extend 
credit  when  justified. 

§  101.34  Small  business.  It  is  the 
policy  of  the  Administrator,  in  consider¬ 
ing  equivalent  or  substantially  equivalent 
proposals,  that  surplus  real  property  be 
disposed  of  to  small  business  in  prefer¬ 
ence  to  acceptance  of  offers  from  busi¬ 
ness  concerns  or  groups  which  would 
tend  to  concentrate  economic  power. 

Subpart  C — Disposal  of  Surplus  Real 
Property 

§  101.41  Designation  of  disposal  agen¬ 
cies.  Surplus  real  property  and  related 
personal  property  shall  be  di^osed  of  by 
disposal  agencies  designated  in  this  sec¬ 
tion; 

(a)  The  Department  of  Agriculture  is 
hereby  designated  as  the  disposal  agency 
for  all  surplus  real  property  which  the 
Administrator  shall  classify  as  “agricul¬ 
tural  property”,  together  with  related 
personal  property. 

(b)  The  holding  agency  is  hereby  des¬ 
ignated  as  disposal  agency  for  (1)  all 
surplus  leaseholds  except  airport  prop¬ 
erty,  (2)  all  real  property  and  related 
personal  property  having  a  total  esti¬ 
mated  fair  value  of  less  than  $1,000,  and 
(3)  improvements  located  on  Govern¬ 
ment-owned  land  in  the  custody  of  the 
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Department  of  Defense,  which  land  is 
not  excess  and  is  not  expected  to  become 
excess.  Unless  otherwise  specifically  di¬ 
rected  by  the  Administrator,  holding 
agencies  are  authorized  pursuant  to  this 
paragraph  to  dispose  of  such  real  prop¬ 
erty  and  related  personal  property  under 
applicable  provisions  of  the  regulations 
in  this  part  without  notice  to  other  Fed¬ 
eral  agencies:  Provided,  however.  That 
the  Department  of  Defense  shall  provide 
the  Federal  Security  Administrator  with 
appropriate  notification  of  the  availa¬ 
bility  for  disposal  of  improvements  lo¬ 
cated  on  Government-owned  land  in  the 
custody  of  the  Department  of  Defense, 
which  land  is  not  excess  and  is  not  ex¬ 
pected  to  become  excess. 

(c)  The  General  Services  Administra¬ 
tion  is  hereby  designated  as  the  disposal 
agency  for  all  surplus  real  property  not 
assigned  to  any  other  disposal  agency. 

§101.42  •Classification.  Each  surplus 
real  property  or,  if  the  property  is  sub¬ 
divided,  each  unit  of  property  shall  be 
classified  by  the  disposal  agency  to  deter¬ 
mine  the  methods  and  conditions  appli¬ 
cable  to  the  disposition  of  the  property. 
Classification  shall  be  according  to  the 
estimated  highest  and  best  use  for  the 
property.  The  property  may  be  reclassi¬ 
fied  from  time  to  time  by  the  disposal 
agency  or  by  the  Administration  when¬ 
ever  such  action  is  deemed  appropriate. 

§  101.43  Studies  by  disposal  agency. 
The  disposal  agency  shall  compile  appro¬ 
priate  information  regarding  all  real 
property  to  be  disposed  of. 

§  101.44  Transfer  of  title  papers,  docu¬ 
ments,  etc.  The  disposal  agency  may 
transfer  to  the  purchaser  of  the  property, 
as  a  part  of  the  disposal  transaction,  any 
abstract  of  title,  or  title  guaranty  or  title 
insurance  policy,  which  relates  to  the 
property  being  transferred  and  which  is 
no  longer  needed  by  the  holding  agency. 

§101.45  Valuation  and  appraisal,  (a) 
Except  as  otherwise  authorized  by  the 
Administrator  or  as  otherwise  provided 
in  this  section,  the  disposal  agency  shall 
in  all  cases  establish  the  fair  value  of  the 
property  available  to  it  for  disposition  by 
appraisal  thereof :  Provided,  however. 
That  in  those  cases  in  which  the  property 
is  classified  as  airport  property  or  suitable 
for  historic  monuments  and  is  to  be  dis¬ 
posed  of  to  a  State,  local  government,  or 
tax -supported  institution,  no  estimate 
need  be  made  of  the  fair  value  of  the 
property. 

(b)  The  disposal •  agency  shall  have 
the  property  appraised  by  experienced 
and  qualified  appraisers  familiar  with  the 
types  of  property  to  be  appraised  by 
them.  Appraisal  by  any  person  engaged 
to  collect  or  evaluate  informatibn  pur¬ 
suant  to  this  part  shall  contain  a  cer¬ 
tificate  that  he  has  no  interest,  direct  or 
indirect,  \\'hich  would  confiict  in  any 
manner  or  degree  with  the  preparation 
and  submission  of  an  impartial  report. 

§  101.46  National  industrial  reserve 
properties.  In  the  event  that  any  dis¬ 
posal  agency  is  unable  to  dispose  of  any 
surplus  industrial  plant  because  of  the 
national  security  clause,  after  making 
every  reasonable  effort  to  do  so,  it  shall 
notify  the  Secretary  of  Defense,  indi¬ 
cating  such  modifications  in  the  national 


security  clause,  if  any,  which  in  its  judg¬ 
ment  will  make  possible  the  disposal  of 
the  plant.  The  Secretary  of  Defense 
shall  consider  and  agree  to  any  and  all 
such  proposed  modifications  as  in  his 
judgment  would  be  consistent  with  the 
purposes  of  the  National  Industrial  Re¬ 
serve  Act.  If,  however,  such  clause  is 
not  modified  or  the  requirements  thereof 
waived,  or  if  modified,  such  plant  cannot 
then  be  disposed  of  under  such  modified 
clause,  the  Secretary  of  Defense  shall 
direct  that  such  plant  be  transferred  to 
the  National  Industrial  Reserve  and  such 
transfer  shall  be  in  the  manner  pre¬ 
scribed  in  the  act  of  July  2,  1948  (Pub. 
Law  883,  80th  Cong.,  62  Stat.  1225;  50 
U.  S.  C.  Sup.,  451-462). 

§  101.47  Notice  and  advertisement — 
(a)  Wide  publicity.  The  disposal  agency 
shall  widely  publicize  all  surplus  real 
property  which  becomes  available  for 
disposal  hereunder,  giving  information 
adequate  to  inform  Interested  persons  of 
the  general  nature  of  the  property  and  its 
possible  use,  as  well  as  any  reservations, 
restrictions,  and  conditions  imposed  upon 
its  disposition.  Such  publicity  shall  be 
by  public  advertising  or  other  appropri¬ 
ate  public  notice.  The  disposal  agency 
may  consult  with  local  groups  and  organ¬ 
izations.  The  disposal  agency  shall, 
upon  request,  supply  to  bona  fide  poten¬ 
tial  purchasers  and  lessees  adequate  pre¬ 
liminary  information  and,  with  the 
cooperation  of  the  holding  agency  where 
necessary,  shall  render  such  assistance 
to  such  persons  as  may  enable  them  so 
far  as  feasible  to  acquire  adequate  in¬ 
formation  regarding  the  property.  The 
disposal  agency  shall  establish  proce¬ 
dures  so  that  all  persons  showing  due 
diligence  are  given  full  and  complete  op¬ 
portunity  to  make  a  proposal.  All  ad¬ 
vertisements  published  pursuant  to  the 
requirements  of  this  paragraph  shall 
contain  a  cut-off  date  for  the  submis¬ 
sion  of  offers. 

(b)  Inspection.  All  persons  inter¬ 
ested  in  the  acquisition  of  surplus 
property  available  for  disposal  under  the 
regulations  in  this  part  shall,  with  the 
cooperation  of  the  holding  agency  where 
necessary,  be  permitted  to  make  a  com¬ 
plete  inspection  of  such  property,  in¬ 
cluding  any  available  inventory  records, 
plans,  specifications,  and  engineering  re¬ 
ports  made  in  connection  therewith, 
subject  to  any  necessary  restrictions  in 
the  interest  of  national  security  and 
subject  to  such  rules  and  regulations  as 
may  be  prescribed  by  the  disposal  agency. 

§  101.48  Submission  of  proposals.  All 
proposals  to  purchase  shall  be  in  writing 
and,  in  addition  to  the  financial  terms 
upon  which  the  proposal  is  predicated, 
shall  set  forth  the  willingness  of  the  of¬ 
feror  to  abide  by  the  terms,  conditions, 
reservations,  and  restrictions  upon  which 
the  property  is  offered,  and  shall  contain 
such  other  information  as  the  disposal 
agency  may  request. 

§  101.49  Acceptance  of  offers — (a) 
General.  The  disposal  agency  shall  al¬ 
low  a  reasonable  period  of  time  within 
which  the  successful  bidder  shall  con¬ 
summate  the  transaction  and  shall 
notify  the  successful  bidder  of  the  period 
allowed.  If  there  are  several  acceptable 
offers  at  the  same  price  or  consideration, 


the  offer  to  be  accepted  shall  be  selected 
as  provided  in  paragraph  (b)  of  this  sec¬ 
tion.  Disposal  agencies  may  reject  any 
offer. 

(b)  Equal  offers.  If  equal  acceptable 
offers  are  received  for  the  same  property, 
selection  shall  toe  made  by  taking  into 
consideration  the  policy  enunciated  in 
Subpart  B  and  the  Intended  use  of  the 
property. 

•  (c)  Notice  to  unsuccessful  bidders. 
When  an  offer  for  surplus  real  property 
has  been  accepted,  the  disposal  agency 
shall  notify  the  unsuccessful  bidders  of 
such  acceptance  and  return  their  de¬ 
posits,  if  any,  to  them. 

(d)  Absence  of  acceptable  offers; 
methods  of  sale.  If  no  acceptable  offer 
is  received,  the  disposal  agency  shall  pro¬ 
ceed  to  dispose  of  the  property  by  nego¬ 
tiated  sale,  or  other  suitable  method. 

§  101.50  Form  of  conveyance — (a) 
General.  The  deed  or  instrument  of 
transfer  shall  be  on  a  form  prescribed 
by  the  Administrator.  Disposals  shall 
be  by  quitclaim  deed  unless  the  disposal 
agency  finds  that  another  form  of  con¬ 
veyance  is  necessary  to  obtain  a  reason¬ 
able  price  for  the  property  or  to  render 
the  title  marketable  and  unless  the  use 
of  such  other  form  of  conveyance  is  rec¬ 
ommended  and  approved  by  the  U.  S. 
Attorney  General. 

(b)  Conditions  in  disposal  instrument. 
When  the  disposal  agency  extends 
credit,  the  purchaser  shall  agree  that, 
until  full  payment  is  made,  he  will  not 
resell  the  property  without  the  prior 
written  authorization  of  the  disposal 
agency.  Any  deed,  lease,  or  other  instru¬ 
ment  executed  to  dispose  of  property 
under  the  regulations  in  this  part,  subject 
to  reservations,  restrictions,  or  condi¬ 
tions,  as  to  the  future  use,  maintenance, 
or  transfer  of  the  property,  shall  recite 
all  representations  and  agreements  per¬ 
taining  thereto.  Two  conformed  copies 
of  any  deed,  lease  or  other  instrument 
containing  reservations,  restrictions  or 
conditions  regulating  the  future  use, 
maintenance,  or  transfer  of  the  prop¬ 
erty  shall  be  provided  the  Federal  agency 
charged  with  enforcement  of  such  reser¬ 
vations,  restrictions  or  conditions. 

§  101.51  Disposal  of  airport  prop¬ 
erty.  (a)  Property  which  is  determined 
by  the  disposal  agency  to  be  available 
for  disposal  as  airport  property  and 
which  Is  determined  by  the  Civil  Aero¬ 
nautics  Administrator  to  be  essential, 
suitable,  or  desirable  for  the  develop¬ 
ment,  improvement,  operation,  or  main¬ 
tenance,  of  a  public  airport,  or  reasonably 
necessary  to  fulfill  the  immediate  and 
foreseeable  future  requirements  of  the 
grantee  for  the  development,  improve¬ 
ment,  operation,  or  maintenance  of  a 
public  airport,  including  property  needed 
to  develop  sources  of  revenue  from  non¬ 
aviation  business  at  a  public  airport,  may, 
with  the  approval  of  the  head  of  the  dis¬ 
posal  agency  be  conveyed  or  disposed  of 
to  any  State,  political  subdivision  there¬ 
of,  municipality,  or  tax-supported  insti¬ 
tution  without  monetary  consideration 
to  the  United  States,  but  subject  to  the 
terms,  conditions,  reservations,  and  re¬ 
strictions  imposed  as  set  out  in  para¬ 
graph  (b)  of  this  section.  Upon  the 
request  of  the  Administrator  of  Civil 
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Aeronautics,  the  Secretary  of  Defense, 
the  Secretary  of  the  Array,  the  Secretary 
of  the  Navy,  or  the  Secretary  of  the  Air 
Force,  any  of  such  terms,  conditions,  res¬ 
ervations,  or  restrictions  may  be  omitted, 
and  any  additional  terms,  conditions, 
reservations,  or  restrictions  may  be  im¬ 
posed  if  the  Administrator  of  Civil  Aero¬ 
nautics,  the  Secretary  of  Defense,  the 
Secretary  of  the  Army,  the  Secretary  of 
the  Navy,  or  the  Secretary  of  the  Air 
Force  determines  that  such  omission  or 
inclusion  is  necessary  to  protect  or  ad¬ 
vance  the  interests  of  the  United  States 
In  civil  aviation  or  for  national  defense. 
Before  any  such  conditions,  reservations, 
or  restrictions  are  omitted  or  imposed 
upon  the  request  of  one  of  the  named 
agencies  information  of  such  proposed 
change  will  be  furnished  to  the  other 
agencies. 

(b)  Subject  to  the  provisions  of  para¬ 
graph  (a)  of  this  section,  such  property 
shall  be  disposed  of  to  such  grantees  sub¬ 
ject  to  the  following  terms,  conditions, 
reservations,  and  restrictions : 

(1)  The  property  shall  not  be  used, 
leased,  sold,  salvaged,  or  disposed  of  by 
the  grantee  or  transferee  for  other  than 
airport  purposes  without  the  written 
consent  of  the  Administrator  of  Civil 
Aeronautics,  which  consent  shall  be 
granted  only  If  the  Administrator  of  Civil 
Aeronautics  determines  that  the  prop¬ 
erty  can  be  used,  leased,  sold,  salvaged, 
or  disposed  of  for  other  than  airport 
purposes  without  materially  and  ad¬ 
versely  affecting  the  development,  im¬ 
provement,  operation,  or  maintenance  of 
the  airport  conveyed,  or  the  airport  at 
which  such  property  is  located. 

(2)  The  property  shall  be  used  and 
maintained  for  public  airport  purposes 
without  unjust  discrimination. 

(3)  No  exclusive  right  for  the  use  of 
the  airport  conveyed,  or  the  airport  at 
which  the  property  disposed  of  is  located, 
shall  be  vested  (either  directly  or  indi¬ 
rectly)  In  any  person  or  persons  to  the 
exclusion  of  others  in  the  same  class. 
For  the  purpose  of  this  condition,  an 
exclusive  right  is  defined  to  mean  any 
exclusive  right  to  use  the  airport  for 
conducting  any  particular  aeronautical 
activity  requiring  operation  of  aircraft; 
any  exclusive  right  to  engage  in  the  sale 
or  supplying  of  aircraft,  aircraft  ac¬ 
cessories,  equipment,  or  supplies  (ex¬ 
cluding  the  sale  of  gasoline  and  oil),  or 
aircraft  services  necessary  for  the  oi>- 
eration  of  aircraft  (including  the  main¬ 
tenance  and  repair  of  aircraft,  aircraft 
engines,  propellers,  and  appliances). 

(4)  The  grantee  shall,  insofar  as  it  Is 
within  its  powers,  adequately  clear  and 
protect  the  aerial  approaches  to  the  air¬ 
port  by  removing,  lowering,  relocating, 
marking,  or  lighting  or  otherwise  miti¬ 
gating  existing  airport  hazards,  and  by 
preventing  the  establishment  or  crea¬ 
tion  of  future  airport  hazards. 

♦5)  During  any  national  emergency 
declared  by  the  President  or  by  the  Con¬ 
gress,  the  United  States  shall  have  the 
right  to  make  exclusive  or  nonexclusive 
use  and  have  exclusive  or  nonexclusive 
control  and  possession,  without  charge, 
of  the  airport  conveyed,  or  the  airport  at 
which  the  surplus  property  is  located 
or  used,  or  of  such  portion  thereof  as  it 
*hay  desire:  Provided,  however.  That 
the  United  States  shall  be  responsible 


for  the  entire  cost  of  maintaining  such 
part  of  the  airport  as  it  may  use  exclu¬ 
sively,  or  over  which  it  may  have  exclu¬ 
sive  possession  and  control,  during  the 
period  of  such  use,  possession,  or  control, 
and  shall  be  obligated  to  contribute  a 
reasonable  share,  commensurate  with 
the  use  made  by  it,  of  the  cost  of  main¬ 
tenance  of  such  property  as  it  may  use 
nonexclusively  or  over  which  it  may  have 
nonexclusive  control  and  possession: 
Provided,  further.  That  the  United 
States  shall  pay  a  fair  rental  for  its 
use,  control,  or  possession,  exclusively 
or  nonexclusively,  of  any  improvements 
to  the  airport  made  without  United 
States  aid. 

(6)  The  United  States  shall  at  all 
times  have  the  right  to  make  nonexclu¬ 
sive  use  of  the  landing  area  of  the  airport 
conveyed,  or  the  airport  at  which  the 
surplus  property  is  located  or  used,  with¬ 
out  charge :  Provided,  however.  That 
such  use  may  be  limited  as  may  be  deter¬ 
mined  at  any  time  (other  than  during 
the  existence  of  a  national  emergency) 
by  the  Administrator  of  Civil  Aeronau¬ 
tics  to  be  necessary  to  prevent  undue 
Interference  with  use  by  other  author¬ 
ized  aircraft :  Provided  further.  That  the 
United  States  shall  be  obligated  to  pay 
for  damages  caused  by  such  use,  or  if  its 
use  of  the  landing  area  is  substanfial, 
to  contribute  a  reasonable  share  of  the 
cost  of  maintaining  and  operating  the 
landing  area,  commensurate  with  the  use 
made  by  it. 

(7)  The  grantee  accepting  a  convey¬ 
ance  or  transfer  of  surplus  airport  prop¬ 
erty  shall  release  the  United  States  from 
any  and  all  liability  it  may  be  under  for 
restoration  or  other  damages  under  any 
lease  or  other  agreement  covering  the 
use  by  the  United  States  of  any  airport, 
or  part  thereof,  owned,  controlled,  or 
operated  by  the  grantee  upon  which,  ad¬ 
jacent  to  which,  or  in  connection  with 
which,  the  surplus  property  was  located 
or  used;  Provided.  That  no  such  release 
shall  be  construed  as  depriving  the 
grantee  of  any  right  it  may  otherwise 
have  to  receive  reimbursement  under 
section  17  of  the  Federal  Airport  Act 
(60  Stat.  179,  as  amended;  49  U.  S.  C. 
and  Sup.  1116)  for  the  necessary  re¬ 
habilitation  or  repair  of  public  airports 
heretofore  or  hereafter  substantially 
damaged  by  any  Federal  agency. 

(8)  In  the  event  that  any  of  the  terms, 
conditions,  reservations,  and  restriptions 
upon  or  subject  to  which  the  property  is 
disposed  of  are  not  met,  observed,  or 
complied  with,  all  of  the  property  so  dis¬ 
posed  of  or  any  portion  thereof,  shall,  at 
the  option  of  the  United  States  as  exer¬ 
cised  by  the  Civil  Aeronautics  Adminis¬ 
trator,  revert  to  the  United  States  in  its 
then  existing  condition. 

(c)  Any  airport  property  not  disposed 
of  pursuant  to  the  provisions  of  this  sec¬ 
tion  shall  be  disposed  of  in  accordance 
with  other  applicable  provisions  of  the 
regulations  in  this  part,  including,  if 
appropriate,  reclassification  by  the  dis¬ 
posal  agency* 

(d)  In  the  disposal  of  surplus  airport 
property  under  this  section,  the  disposal 
agency  may  avail  itself  of  the  services  of 
representatives  of  the  Civil  Aeronautics 
Administration  in  connection  with  the 
disposal  of  surplus  airport  property,  and 
shall  consult  with  and  obtain  the  recom¬ 


mendations  of  the  Civil  Aeronautics  Ad¬ 
ministration  in  all  decisions  pertaining 
to  civil  aviation.  In  addition,  the  Civil 
Aeronautics  Administration  shall  furnish 
such  technical  assistance  as  the  Admin¬ 
istrator  or  the  disposal  agency  may 
request  and  the  Civil  Aeronautics  Ad¬ 
ministration  is  in  a  position  to  provide. 
The  Administrator  of  Civil  Aeronautics 
shall  have  sole  responsibility  for  enforc¬ 
ing  compliance  with  the  terms  and  con¬ 
ditions  of  transfers  and  for  the 
reformation,  correction  or  amendment 
of  any  transfer  instruments,  and  the 
granting  of  releases,  and  for  taking  any 
necessary  action  for  recapturing  such 
property  in  accordance  with  the  pro¬ 
visions  of  Public  Law  311,  81st  Congress, 
dated  October  1,  1949  (63  Stat.  700;  50 
U.  S.  C.  App.  Sup.,  1622-1622C). 

§  101.52  Disposal  of  surplus  real  prop~ 
erty  for  use  as  public  parks,  recreational 
areas,  or  historic  monuments,  (a)  Land, 
Including  improvements  and  equipment 
located  thereon,  which  is  determined  by 
the  Secretary  of  the  Interior  to  be  suit¬ 
able  and  desirable  for  use  as  a  public 
park,  recreational  area,  or  historic  monu¬ 
ment,  for  the  benefit  of  the  public  may 
be  conveyed  or  disposed  of  by  the  dis¬ 
posal  agency,  subject  to  approval  of  the 
head  thereof,  to  a  State  or  local  govern¬ 
ment.  ■  In  the  case  of  conveyances  for 
park  or  recreational  areas,  the  price  to 
be  paid  therefor  shall  be  equal  to  fifty 
(50)  per  centum  of  the  fair  value  of  the 
property  conveyed,  based  on  the  highest 
and  best  Use  of  the  property  at  the  time 
it  is  offered  for  disposal  regardless  of  its 
former  character  or  use.  Conveyances  of 
property  for  historic  monument  purposes 
shall  be  made  without  monetary  con¬ 
sideration.  No  property  shall  be  deter¬ 
mined  by  the  Secretary  of  the  Interior  to 
be  suitable  or  desirable  for  use  as  an  his¬ 
toric  monument  except  in  conformity 
with  the  recommendations  of  the  Ad¬ 
visory  Board  of  National  Parks,  Historic 
Sites,  Buildings  and  Monuments  estab¬ 
lished  by  section  3  of  the  act  entitled 
“An  Act  for  the  Preservation  of  Historic 
American  Sites,  Buildings,  Objects  and 
Antiquities  of  National  Significance,  and 
for  other  purposes”,  approved  August 
21,  1935  (49  Stat.  666;  16  U.  S.  C.  461- 
467) ;  if  its  area  exceeds  that  necessary 
for  the  preservation  and  proper  obser¬ 
vation  of  the  historic  monument  situated 
thereon;  and  if  it  was  acquired  by  the 
United  States  at  any  time  subsequent  to 
January  1,  1900. 

(b)  Transfers  of  property  hereunder 
shall  be  subject  to  the  following  terms, 
conditions,  reservations,  and  restrictions: 

(1)  The  property  shall  be  used  and 
maintained  for  the  purpose  for  which  it 
is  conveyed  for  a  period  of  not  less  than 
twenty  (20)  years:  Provided,  That  in  the 
event  such  property  ceases  to  be  used  or 
maintained  for  such  purpose  during  such 
twenty  (20)  year  period,  the  property 
shall  in  its  then  existing  condition,  at 
the  option  of  the  Secretary  of  the  Inte¬ 
rior,  revert  to  the  United  States. 

(2)  Such  other  additional  terms,  res¬ 
ervations,  restrictions,  and  conditions  as 
may  be  included  by  the  disposal  agency 
in  accordance  with  the  regulations  in 
this  part. 

(62  Stat.  350;  50  U.  S.  C.,  Anp.  Sup.,  1622) 
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S  101.53  Disposal  of  surplus  real  prop~ 
erty  for  wildlife  conservation  under  Pub^ 
lie  Law  537,  80th  Congress.  Pursuant  to 
section  1  of  the  act  of  May  19,  1948  (sec. 

1,  62  Stat.  240 ;  16  U.  S.  C.  Sup.  667b) ,  and 
notwithstanding  any  other  provisions  of 
the  regulations  in  this  part,  the  Depart¬ 
ment  of  the  Interior  or  any  State  agency 
exercising  jurisdictidn  over  wildlife  re¬ 
sources  of  the  State  wherein  a  particular 
property  is  located,  may  make  applica¬ 
tion  to  the  disposal  agency  for  acquisi¬ 
tion  of  real  property  owned  in  fee  by 
the  Government  for  wildlife  conserva¬ 
tion  without-  exchange  of  funds  or 
monetary  consideration.  Such  applica¬ 
tion  shall  set  forth  in  reasonable  detail 
the  purpose  for  which  the  property  is  to 
be  used  and  any  further  information 
which  might  be  required  for  a  determi¬ 
nation  by  the  disposal  agency.  In  eval¬ 
uating  the  application,  the  disposal 
agency  shall  obtain  written  recommen¬ 
dation  from  the  Fish  and  Wildlife  Serv¬ 
ice,  Department  of  the  Interior,  as  to  the 
value  of  the  property  for  wildlife  con¬ 
servation  purposes.  Where  the  disposal 
agency  having  Jurisdiction  of  the  prop¬ 
erty  determines  that  the  property  is 
chiefly  valuable  for  wildlife  conservation 
purposes,  and  if  the  head  thereof  deter¬ 
mines  that  the  property  is  available  for 
wildlife  conservation  purposes,  he  may 
approve  its  disposition  for  such  purposes. 
The  approval  by  the  head  of  the  dis¬ 
posal  agency  shall  be  evidenced  by  an 
appropriate  order  designating  the  pur¬ 
pose  for  which  the  property  so  trans¬ 
ferred  shall  be  used  and  such  order  shall 
be  published  in  the  Federal  Register. 
Disposals  to  a  State  agency  hereunder 
will  be  subject  to: 

(a)  A  reverter  in  case  the  property 
ceases  to  be  used  by  such  State  for  wild¬ 
life  conservation  or  in  the  event  the 
United  States  determines  that  the  prop¬ 
erty  is  needed  for  national  defense  pur¬ 
poses. 

(b)  A  reservation  to  the  United  States 
of  all  oil,  gas,  and  mineral  rights. 

(Sec.  1,  62  stat.  240;  16  U.  S.  C.  Sup.,  667b) 

§  101.54  Disposal  for  educational  and 
public  health  purposes — (a)  Scope.  This 
section  governs  the  assignment  of  sur¬ 
plus  real  property  and  related  personal 
property  to  the  Federal  Security  Admin¬ 
istrator  and  the  disposal  of  such  prop¬ 
erty  for  educational  or  public  health, 
including  research,  purposes. 

(b)  Assignment  to  Federal  Security 
Administrator.  (1)  Reports  of  excess 
real  property  and  related  personal  prop¬ 
erty  shall  be  available  to  the  Federal 
Security  Administrator  for  the  purpose  of 
screening  in  General  Services  Adminis¬ 
tration  offices  or  at  other  designated 
points  w'ithin  10  calendar  days  after  re¬ 
ports  of  excess  real  property  and  related 
personal  property  have  been  received  by 
this  Administration.  Such  reports  shall 
be  made  available  to  the  Federal  Secur¬ 
ity  Administrator  who  shall  determine 
within  20  calendar  days  thereafter 
whether  such  property  is  needed  for 
school,  classroom  or  other  educational 
use  or  for  use  in  the  protection  of  public 
health  Including  research,  and  who  shall 
submit  to  the  Administrator,  recom¬ 
mendations  for  the  assignment  to  him 
'  of  such  property  (excluding  improve¬ 


ments  located  on  Government-owned 
land  in  the  custody  of  the  Department  of 
Defense  which  land  is  not  excess  and  is 
not  expected  to  become  excess). 

(2)  Holding  agencies  shall  cooperate 
to  the  fullest  extent  possible  with  repre¬ 
sentatives  of  the  Federal  Security 
Agency  in  their  inspection  of  the  prop¬ 
erty  and  in  furnishing  information  re¬ 
lating  thereto. 

(3)  In  recommending  the  assignment 
of  surplus  real  property  and  related  per¬ 
sonal  property,  the  Federal  Security  Ad¬ 
ministrator  shall  certify  that  such 
prbperty  is  needed  for  educational  or 
public  health  purposes,  describe  the  prop¬ 
erty  desired,  state  the  intended  disposi¬ 
tion,  and  furnish  such  other  information 
as  the  Administrator  of  General  Services^ 
may,  from  time  to  time,  prescribe.  The 
Federal  Security  Administrator  shall  fur¬ 
nish  a  copy  of  the  recommendation  to 
the  holding  agency.  If  the  recommenda¬ 
tion  is  approved  by  the  Administrator  he 
will  assign  the  property  by  letter  or  other 
document  to  the  Federal  Security  Ad¬ 
ministrator  for  disposal  and  furnish  a 
copy  to  the  holding  agency. 

(c)  Transfers.  (1)  Subject  to  the  dis¬ 
approval  of  the  Administrator  within 
thirty  (30)  calendar  days  after  notice  to 
him  by  the  Federal  Security  Adminis¬ 
trator  of  a  proposed  transfer  of  property 
for  school,  classroom,  or  other  educa¬ 
tional  use  or  for  public  health  use,  the 
Federal  Security  Administrator,  through 
such  officers  or  employees  of  the  Federal 
Security  Agency  as  he  may  designate, 
may  sell  or  lease  such  real  property  and 
related  personal  property,  including 
buildings,  fixtures  and  equipment  situ¬ 
ated  thereon  for  educational  purposes 
and  for  public  health  purposes,  including 
research. 

(2)  In  fixing  the  sale  or  lease  value  of 
property  to  be  disposed  of  under  this 
paragraph,  the  Federal  Security  Admin¬ 
istrator  shall  take  into  consideration  any 
benefit  which  has  accrued  or  w^hich  may 
accrue  to  the  United  States  from  the  use 
of  such  property  for  educational  or  pub¬ 
lic  health  purposes. 

(3)  Prior  to  effecting  a  proposed 
transfer,  the  Federal  Security  Adminis¬ 
trator  shall  submit  a  notice  of  a  proposed 
transfer  for  consideration  of  the  Admin¬ 
istrator.  The  submission  shall  set  forth 
adequate  Identification  and  description 
of  the  property,  the  name  of  the  trans¬ 
feree,  the  terms  and  conditions  of  the 
sale  or  lease,  and  such  other  information 
as  the  Administrator  may,  from  time  to 
time,  prescribe.  In  the  absence  of  dis¬ 
approval  by  the  Administrator  within 
thirty  (30)  calendar  days  from  the  date 
of  the  submission,  the  Federal  Security 
Administrator  shall  prepare  the  trans¬ 
fer  document  or  documents  and  take  all 
other  action  necessary  to  accomplish 
transfer  of  the  property.  Upon  transfer 
of  the  property  by  the  Federal  Security 
Administrator,  duly  authenticated  copies 
of  the  transfer  document  or  documents 
shall  be  furnished  to  the  holding  agency. 

(d)  Compliance  and  releases.  The 
Federal  Security  Administrator  shall 
have  responsibility  for  enforcing  com¬ 
pliance  with  the  terms  apd  conditions  of 
transfers  and  for  the  reformation,  cor¬ 
rection  or  amendment  of  any  transfer 
instrument,  and  the  granting  of  releases. 


and  for  taking  any  necessary  action  for 
recapturing  such  property. ,  Such  deter¬ 
minations  and  decisions  of  the  Federal 
Security  Administrator  under  the  au¬ 
thorities  and  directions  contained  in 
section  203  (k)  (2)  of  the  act  shall  be 
subject  to  the  disapproval  of  the  Ad¬ 
ministrator  within  thirty  (30)  days  after 
notice  to  him  by  the  Federal  Security 
Administrator  of  any  action  proposed 
to  be  taken.  Such  notice  will  identify 
the  property  affected,  set  forth  in  detail 
the  proposed  action  and  the  reasons 
therefor.  The  Federal  Security  Admin¬ 
istrator  will  be  responsible  for  notifying 
transferees  of  the  requirements  of  sec¬ 
tion  203  (k)  (2). 

(e)  Recapture  of  real  property  and 
related  personal  property  by  Federal  Se¬ 
curity  Administrator.  Upon  termina¬ 
tion  of  any  lease  or  the  reversion  to  the 
United  States  of  real  property  and  re¬ 
lated  personal  property  by  reason  of 
noncompliance  with  the  terms  and  con¬ 
ditions  of  transfer,  or  for  other  cause,  the 
Federal  Security  Administrator  will  de¬ 
termine  whether  there  is  further  need 
for  educational  or  public  health  pur¬ 
poses,  and  if  it  is  found  that  no  such 
need  exists,  the  property  shall  be  re¬ 
ported  to  the  General  Services  Adminis¬ 
tration  as  excess. 

§  101.55  Disposal  of  leasehold  inter¬ 
ests  and  improvements  by  disposal  agen¬ 
cies — (a)  Improvements;  leaseholds. 
Where  a  disposal  agency  holds  for  dis¬ 
position  surplus  real  property  and  related 
personal  property  under  lease  or  other 
similar  right  of  occupancy,  with  or  with¬ 
out  improvements  thereon,  such  disposal 
agency: 

(1)  May  dispose  of  the  property  sub¬ 
ject  to  assumption  by  the  purchaser  of 
the  obligations  of  the  lease,  unless  such 
a  transfer  is  prohibited  by  the  terms  of 
the  lease  or  other  instrument  under 
W’hich  the  interest  was  acquired,  and 
may  dispose  of  any  structures  or  im¬ 
provements  located  on  or  in  the  prop¬ 
erty,  subject  to  such  reservations, 
restrictions  and  conditions,  if  any,  as 
the  disposal  agency  deems  necessary 
properly  to  protect  the  interests  of  the 
United  States  against  any  liability  under 
the  lease,  in  the  following  order  by  any 
one  or  more  of  the  following  methods: 

(1)  By  disposition  of  all  or  a  portion 
thereof  to  the  transferee  of  the  leasehold 
interest  for  a  consideration  that  is  fair 
and  reasonable  under  all  the  circum¬ 
stances. 

(ii)  By  disposition  In  accordance  with 
contractual  commitments,  or 

(iil)  By  transfer  to  the  lessor  or  owner 
of  the  premises  in  full  or  partial  satis¬ 
faction  of  any  obligation  to  restore  the 
premises,  or  upon  a  release  by  the  lessor 
or  owner  of  a  restoration  obligation  plus 
the  payment  of  a  consideration  that  is 
fair  and  reasonable  under  all  the  cir¬ 
cumstances,  or 

(iv)  By  disposition  for  removal  from 
the  site;  or 

(2)  May  cancel  the  lease,  by  notice  or 
negotiated  agreement,  and  dispose  of 
any  structures  or  improvements  located 
on  or  in  the  property,  subject  to  such 
reservations,  restrictions,  and  conditions, 
if  any,  as  the  disposal  agency  deems 
necessary  properly  to  protect  the  inter¬ 
ests  of  the  United  States  in  the  same 
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manner  as  described  in  subparagraph 
(1)  of  this  paragraph  for  the  disposition 
of  structures  and  improvements  in  those 
cases  in  which  the  lease  is  to  be  trans¬ 
ferred  or  assigned,  except  that  the 
method  providing  for  disposition  to  the 
transferees  or  assignees  of  the  leasehold 
or  other  similar  right  of  occupancy 
would  not  be  applicable. 

§  101.56  Disposition  of  improvements. 
Government-owned  land.  In  the  case  of 
Government-owned  land,  the  disposal 
agency  may  dispose  of  structures  and 
improvements  with  the  land  or  intact 
and  separate  from  the  land.  In  either 
case,  disposals  shall  be  subject  to  appli¬ 
cable  provisions  j)f  this  part. 

§  101.57  Revocable  leases  or  permits. 

A  lease  or  permit  may  be  granted  by  the 
disposal  agency  or  the  holding  agency, 
with  the  approval  of  the  disposal  agency, 
to  place  surplus  real  property  in  pro¬ 
ductive  use:  Provided,  That  such  lease 
or  permit  shall  be  made  revocable  on 
not  to  exceed  thirty  (30)  days’  notice 
by  the  disposal  agency:  And  provided 
further.  That  the  use  and  occupation  will 
not  interfere  with,  delay,  or  retard  the 
disposition  of  the  property.  In  such 
cases,  an  immediate  right  of  entry  to 
such  property  may  be  granted  pending 
execution  of  the  formal  lease  or  permit. 
The  lease  or  permit  shall  be  for  a  con¬ 
sideration  that  is  fair  and  reasonable 
under  all  the  circumstances,  with  or 
without  cash  consideration,  and  shall  be 
in  such  terms  and  conditions  as  are 
deemed  appropriate  properly  to  protect 
the  interests  of  the  United  States. 

§  101.58  Easements — (a)  To  owner  of 
servient  estate.  The  disposal  agency 
may  with  or  without  consideration  dis¬ 
pose  of  an  easement  to  the  owner  of  the 
land  which  Is  subject  to  the  easement 
when  It  is  determined  that  the  easement 
has  no  commercial  value  and  is  no  longer 
needed:  Provided,  That  when  any  such 
easement  was  acquired  for  a  substantial 
consideration  such  disposal  shall  be 
made  at  a  consideration  that  is  fair  and 
reasonable  under  all  the  circumstances 
with  due  regard  for  any  portion  of  the 
purchase  price  paid  for  severance 
damages. 

(b)  To  others.  Subject  to  the  provi¬ 
sions  of  the  regulations  in  this  part,  a 
disposal  agency  may  grant  easements  In 
or  over  real  property:  Provided,  That 
where  the  disposal  agencies  determine 
that  the  granting  of  such  easements  sub¬ 
stantially  decreases  the  value  of  the 
property,  the  granting  of  the  easement 
shall  be  for  a  consideration  that  is  fair 
and  reasonable. 

§  101.59  Disposal  of  surplus  real  prop¬ 
erty  for  use  as  shrines,  memorials  or  for 
religious  purposes — (a)  Definition. 
“Chapel”  means  any  Government-owned 
building  and  improvement,  including 
surplus  fixtures  or  furnishings  therein 
related  or  essential  to  the  uses  and  pur¬ 
poses  for  which  the  chapel  is  to  be  used 
and  maintained,  which  was  designed  for 
and  used  or  intended  to  be  used  for  re¬ 
ligious  activities  and  services. 

(b)  Disposition^  general.  Surplus 
chapels  shall  be  segregated  from  other 
buildings,  and  shall  be  disposed  of  in- 
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tact,  separate  and  apart  from  the  land 
for  use  as  shrines,  memorials,  or  for 
religious  purposes,  except  in  cases  in 
which  the  chapel  is  located  on  Govern¬ 
ment-owned  land  and  the  disposal 
agency  determines  that  it.  may  properly 
be  used  in  place,  in  which  cases  a  suitable 
area  of  land  may  be  set  aside  for  such 
purpose  and  sold  with  the  chapel.  Ap¬ 
plications  for  chapels  shall  be  submitted 
to  the  Chief  of  Chaplains  of  the  service 
which  had  jurisdiction  over  the  prop¬ 
erty  during  the  period  of  Government 
use  and  shall  be  disposed  of  in  accord¬ 
ance  with  his  recommendation.  If  no 
recommendation  is  received  from  such 
Chief  of  Chaplains  within  thirty  (30) 
days  of  the  date  of  receipt  of  the  appli¬ 
cation  by  him,  the  disposal  agency  may 
select  the  purchaser  on  the  basis  of  the 
needs  of  the  applicants  and  the  best  in¬ 
terests  of  the  community  to  be  served. 
If  no  application  is  received  for  trans¬ 
fer  of  the  property  for  shrine,  memorial 
or  religious  uses,  the  Chief  of  CHiap- 
lains  shall  be  notified  accordingly,  and 
disposal  of  the  property  shall  be  held  in 
abeyance  for  a  period  not  to  exceed  60 
days  thereafter  to  afford  additional  time 
for  the  filing  of  applications.  If  no 
such  application  is  received  during  the 
extended  period,  the  property  -may  be 
disposed  of  for  uses  other  than  shrine, 
memorial  or  religious  purposes  pursuant 
to  other  applicable  provisions  of  this 
part. 

(c)  Consideration.  The  sale  price  of 
the  chapel  will  be  a  price  equal  to  its 
fair  value  in  the  light  of  the  conditions 
imposed  relating  to  its  future  use  and 
the  estimated  cost  of  removal  where  re¬ 
quired;  the  sale  price  of  the  land  will  be 
a  price  equal  to  the  fair  value  of  the 
land. 

(d)  Conditions  of  transfer.  All  chapels 
disposed  of  pursuant  to  the  authority  of 
this  section  shall  be  transferred  subject 
to  the  condition  that  during  the  useful 
life  thereof  they  be  maintained  and  used 
as  shrines  or  memorials,  or  for  religious 
purposes  and  not  for  any  commercial,  in¬ 
dustrial  or  other  secular  use. 

§  101.60  Donation,  abandonment  or 
destruction.  Surplus  real  property  which 
has  no  commercial  value  or  of  which 
the  estimated  cost  of  continued  care  and 
handling  would  exceed  the  estimated 
proceeds  from  its  sale  may  be  abandoned, 
destroyed  or  donated  to  public  bodies 
pursuant  to  the  provisions  of  Temporary 
Regulation  No.  5  (14  P.  R.  5514) .  effective 
August  28,  1949. 

§  101.61  Reserved  materials.  -  (a)  In 
all  disposals  of  lands  hereafter  made  un¬ 
der  the  authority  and  provisions  of  this 
part' except  conveyances  where  all  min¬ 
erals,  including  reserved  materials,  are 
reserved  to  the  United  States;  and  any 
disposition  of  land  which  is  not  in  excess 
of  one  acre  and  which  is  devoted  pri¬ 
marily  to  a  residential  use,  and 

(b)  In  all  leases,  permits  or  other  au¬ 
thorization  of  whatever  kind  hereafter 
granted  to  remove  minerals  from  such 
lands  and  all  leases,  permits  or  other 
authoriza^ons  which  otherwise  would 
preclude  tne  United  States  from  exer¬ 
cising  its  right  to  enter  upon  the  l|inds 
and  prospect  for,  mine,  and  remove  min¬ 
erals; 


there  shall  be  included  the  following 
reservation: 

All  uranium,  thorium,  and  all  other  mate¬ 
rials  determined  pursuant  to  section  5  (to) 
(1)  of  the  Atomic  Energy  Act  of  1946  (60 
Stat.  761)  to  be  peculiarly  essential  to  the 
production  of  fissionable  material,  contained, 
in  whatever  concentration,  in  deposits  in  the 
lands  covered  by  this  Instrument  are  hereby 
reserved  for  the  use  of  the  .United  States, 
together  with  the  right  of  the  United  States 
through  its  authorized  agents  or  representa¬ 
tives  at  any  time  to  enter  upon  the  land  and 
prosoect  for,  mine,  and  remove  'the  same, 
making  Just  compensation  for  any  damage  or 
Injury  occasioned  thereby.  However,  such 
land  may  be  used,  and  any  rights  otherwise 
acquired  by' this  disposition  may  be  exercised, 
as  if  no  reservation  of  such  materials  had 
been  made;  except  that,  when  such  use  re¬ 
sults  in  the  extraction  of  any  such  material 
from  the  land  in  quantities  which  may  not 
be  transferred  or  delivered  without  a  license 
under  the  Atomic  Energy  Act  of  1946,  as  it 
now  exists  or  may  hereafter  be  amended, 
such  material  shall  be  the  property  of  the 
United  States  Atomic  Energy  Commls.slon, 
and  the  Commission  may  require  delivery 
of  such  material  to  it  by  any  possessor 
thereof  after  such  material  has  been  sepa¬ 
rated  as  such  from  the  ores  in  which  it  was 
contained.  If  the  Commission  requires  the 
delivery  of  such  material  to  it,  it  shall  pay 
to  the  person  mining  or  extracting  the  same, 
or  to  such  other  person  as  the  Commission 
determines  to  be  entitled  thereto,  such  sums. 
Including  profits,  as  the  Commission  deems 
fair  and  reasonable  for  the  discovery,  mining, 
development,  production,  extrsw:tlon,  'and 
other  services  performed  with  respect  to  such 
material  prior  to  such  delivery,  but  such  pay¬ 
ment  shall  not  include  any  amount  on  ac¬ 
count  of  the  value  of  such  material  before 
removal  from  its  place  of  deposit  In  nature. 
If  the  Commission  does  not  require  delivery 
of  such  material  to  it,  the  reservation  hereby 
made  shall  be  of  no  further  force  or  effect. 

5  101.62  Submission  to  Attorney  Gen¬ 
eral  and  approval  by  regulatory  agen¬ 
cies — (a)  Attorney  General.  In  any  case 
in  which  real  property  available  for  dis¬ 
posal  hereunder  cost  $1,000,000  or  more, 
a  complete  statement  of  any  proposed 
disposal  to  private  interests  which  has 
been  tentatively  decided  upon,  including 
all  information  compiled  or  obtained  by 
the  disposal  agency,  shall  be  made  avail¬ 
able  by  the  disposal  agency  to  the  Attor¬ 
ney  General  as  required  by  section  207 
of  the  act. 

,  (b)  Regulatory  agencies.  All  dispos¬ 
als  of  surplus  transportation  property 
shall  be  subject  to  the  approval  of  any 
regulatory  agency.  Federal  or  State,  hav¬ 
ing  jurisdiction,  by  reason  of  the  tjrpe 
of  property  involved,  affecting  such  dis¬ 
posal. 

§  101.63  Administration  of  credit  dis¬ 
posals,  leases  and  permits.  Where  credit 
is  extended  in  connection  with  any  dis¬ 
position  of  surplus  real  property  under 
the  regulations  in  this  part  or  where 
such  disposition  is  by  lease  or  permit,  the 
Administration  shall  enforce,  adjust,  and 
settle  any  right  of  the  Government  with 
respect  thereto  in  such  manner  and  upon 
such  terms  as  the  Administration  deems 
to  be  in  the  best  interest  of  the  Govern¬ 
ment. 

Jess  Larson, 

Administrator. 

March  8,  1950. 

IP.  R.  Doc.  60-2051;  Piled,  Mar.  13,  1960; 

8:58  a.  m.] 
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RULES  AND  REGULATIONS 


TITLE  14— CIVIL  AVIATION 

Chapter  I — Civil  Aeronautics  Board 

Subchaptcr  A— Civil  Air  Regulations 
(Supplement  1] 

Part  18 — Maintenance,  Repair,  and 
Alteration  or  Certificated  Aircraft 
AND  OF  Aircraft  Engines,  Propellers, 
AND  Instruments 

POLICIES  AND  INTERPRETATIONS 

Under  sections  205,  603,  605,  608,  609, 
and  901  of  the  Civil  Aeronautics  Act  of 
1938,  as  amended,  the  Administrator  of 
Civil  Aeronautics  is  authorized  (1)  to 
determine  by  inspection  and  reexamina¬ 
tion  whether  aircraft,  aircraft  engines, 
propellers,  and  appliances  are  in  a  con¬ 
dition  for  safe  operation,  (2)  to  issue 
aircraft  airworthiness  certificates  con¬ 
taining  necessary  terms,  conditions,  and 
limitations,  (3)  to  administer  and  enforce 
certificates,  standards,  rules,  and  regu¬ 
lations  pertaining  to  aircraft,  aircraft 
engine,  propeller,  and  appliance  air¬ 
worthiness  issued  by  the  Civil  Aeronau¬ 
tics  Administration  and  Civil  Aeronautics 
Board,  and  (4)  to  adopt  such  procedures 
as  he  deems  necessary  to  carry  out  these 
responsibilities. 

Acting  pursuant  to  the  foregoing  au¬ 
thority,  and  in  accordance  with  section 
3  of  the  Administrative  Procedure  Act, 

I  hereby  adopt  the  following  policies  and 
Interpretations: 

§  18.5-1  Routine  maintenance. 
(CAA  interpretations  which  apply  to 
S  18.5.)  The  following  are  examples  of 
routine  maintenance  operations: 

(a)  Servicing  of  aircraft.  Servicing 
on  aircraft  involving: 

Rigging. 

Adjustment  of  control  eurface  and  control 
system  movements. 

Adjustment  of  landing  gear  retracting 
mechanisms,  brakes,  de-icing  and  electrical 
equipment,  etc. 

(b)  Servicing  of  aircraft  powerplants. 
Servicing  and  external  adjustments  on 
aircraft  powerplants  involving: 

Spark  plugs. 

Cleaning  ignition  points. 

Valve  tappets. 

Screens,  etc. 

Hose  connections  in  fuel,  oil,  and  cooling 
systems,  with  identical  parts  made  frOm 
same  material,  etc. 

(c)  Servicing  of  propellers.  Servicing 
and  adjustments  of  propellers  involving : 

Smoothing  out  surface  roughness  of 
blades  and  polishing  of  propellers. 
Tightening  of  loose  connections,  etc. 

(d)  Replacement  of  small  parts.  Re¬ 
placement  of  such  small  standard  parts 
as: 

Bolts. 

Nuts. 

Pins. 

Bushings. 

Fair-leads. 

Pulleys. 

Turnbuckle  terminals. 

Clamps. 

Hose  connections  in  hydraulic  systems,  etc. 
Batteries,  tires,  tubes,  windshield  material, 
and  other  similar  parts. 

8  18.6-1  Minor  aircraft  repairs.  (CAA 
interpretations  which  apply  to  §  18.6 


(a).)  Repair  or  replacement  work  of 
the  following  types  are  considered  minor 
aircraft  repairs: 

(a)  Nonstructural  members.  Repairs 
to  nonstructural  members  which  may 
affect  the  airworthiness  of  an  aircraft, 
such  as: 

Cowlings. 

Turtlebacks. 

Wing  and  control  surface  fairings. 

Electrical  installations. 

Windshields. 

(b)  Tanks.  Patching  and  repairing  of 
leaks  in  nonintegral  fuel,  oil,  water  bal¬ 
last,  hydraulic,  and  de-icer  fluid  tanks. 

(c)  Ribs,  leading  and  trailing  edges, 
tip  strips.  The  repair  of :  Not  more  than 
two  adjacent  wing  or  control  surface 
ribs  of  a  conventional  type  (wood^or 
metal) ;  the  leading  edge  of  wing  and 
control  surfaces  between  two  adjacent 
wing  or  control  surface  ribs;  the  trailing 
edge  of  wings,  control  surfaces,  and 
.flaps;  the  wing  and  control  surface  tip 
strips. 

(d)  Control  cables.  Replacement  of 
control  cables. 

(e)  Fabric  covering. 

Patching  of  fabric. 

Replacement  of  the  fabric  covering  of 
surfaces  involving  an  area  not  greater  than 
required  to  repair  two  adjacent  ribs. 

(f)  Metal  or  plywood  stressed  cover¬ 
ing.  The  patching  of  holes  in  metal  or 
plywood  stressed  covering  not  to  exceed 
3  inches  in  any  direction  when  ribs, 
stringers,  bulkheads,  and  reinforcements 
are  not  directly  affected, 

(g)  Replacement  of  complete  compo¬ 
nents  or  units.  Replacement  of  com¬ 
plete  components  or  units  such  as  listed 
below  with  parts  supplied  by  the  original 
manufacturer  or  manufactured  in  ac¬ 
cordance  with  approved  drawings. 

Wings.' 

Replaceable  wing  tips.* 

Control  surfaces.* 

Wing  or  control  surface  bracing  (struts  or 
wires). 

Sea  wings. 

Floats. 

Wheels. 

Skis. 

Landing  gears. 

Tall  wheel  assemblies. 

Engine  mounts  (prefabricated  and  bolted 
on,  not  to  be  welded  on). 

Fuel  and  oil  system  accessories, 

Powerplant  cowling. 

Intake  or  exhaust  systems. 

Fuel  and  oil  tanks. 

Powerplant  controls. 

Propeller  controls. 

.  Instruments  and  safety  belts. 

§  18.6-2  Aircraft  engine  minor  re¬ 
pairs.  iCAA  interpretations  which 
apply  to  §  18.6  (a).)  Overhaul  work  of 
the  following  types  are  considered  air¬ 
craft  engine  minor  repairs: 

(a)  Top  overhauls.  Top  overhauls  of 
engines  of  less  than  200  horsepower  in¬ 
volving  the  following: 

Removal  of  cylinders. 

Grinding  valves  and  removing  carbon. 

Fitting  new  rings. 


'After  completing  replacemIRt  of  wings, 
wing  tips,  and  control  surfaces,  the  airplane 
must  be  test-flown  prior  to  returning  it  to 
service. 


Adjustment  of  valve  gear  or  replaoement 
of  parts  in  valve  mechanism  except  the  ro¬ 
tating  parts  in  the  crankcase. 

(b)  Complete  overhauls.  Complete 
overhauls  of: 

Engines  with  an  M.  C.  (maximum  con¬ 
tinuous)  rating  of  less  than  200  horsepower, 
or 

Engines  with  an  M.  C.  rating  more  than 
200  horsepower  which  have  neither  an  in¬ 
tegral  supercharger  or  integral  propeller  re¬ 
duction  gearing. 

§  18.6-3  Propeller  minor  repairs. 
(CAA  interpretations  which  apply  to 
i  18.6  (a).)  Repairs  to  wood  or  metal 
propellers,  propeller  hubs,  and  propeller 
governors  when  made  in  accordance  with 
the  repair  practices  aftd  methods  pre¬ 
scribed  in  this  manual,  or  in  accordance 
with  “Administrator  of  Civil  Aeronautics 
Approved”  recommendations  of  the  pro¬ 
peller  manufacturers,  are  considered 
minor  propeller  repairs. 

8 18.6-4  Instrument  minor  repairs. 
(CAA  interpretations  which  apply  to 
i  18.6  (a).)  Cleaning,  adjustment,  or 
replacement  in  parts  in  instruments  such 
as  are  listed  below  are  considered  minor 
instrument  repairs: 

Air-speed  Indicators. 

Altimeters. 

Rate  of  climb  indicators. 

Compasses. 

Turn  and  bank  indicators. 

Engine  tachometers. 

Temperature  and  pressure  gages. 

Fuel  flow  meters. 

Electrical  and  gjrroscopic  Instruments. 

(a)  Replacement  of  removable  in¬ 
struments.  Replacement  of  removable 
instruments  may  be  considered  an  air¬ 
craft  minor  repair  in  accordance  with 
8  18.6-1. 

8  18.6-5  Aircraft  major  repairs.*  (CAA 
interpretations  which  apply  to  §  18.6 
(b).)  Repairs  of  structural  components 
and  elements  of  components  such  as  out¬ 
lined  below,  usually  found  necessary  as 
the  result  of  an  accident  or  of  unfore¬ 
seen  conditions  requiring  repair  or  re¬ 
inforcement,  are  considered  to  be  major 
aircraft  repairs,  unless  classified  as 
minor  aircraft  repairs  in  8  18.6-1. 

(a)  Ribs  and  leading  edges.  Repair 
of  three  or  more  w’ing  or  control  surface 
ribs  or  the  leading  edge  of  wings  and 
control  surfaces  between  such  ribs. 

(b)  Fuel  tanks.  Rebuilding  including 
rebottoming  of  standard  type  or  integral 
fuel  tanks. 

(c)  Fabric  covering.  Repair  of  fabric 
covering  involving  a  greater  area  than 
required  to  repair  two  adjacent  ribs; 
replacement  of  fabric  on  fabric-covered 
components  such  as  wings,  fuselages, 
control  surfaces,  etc. 

(d)  Metal  or  plywood  stressed  cover¬ 
ing.  The  repair  of  damaged  areas  in 
metal  or  plywood  stressed  covering  ex¬ 
ceeding  three  inches  in  any  direction; 
the  repair  of  portions  of  skin  sheets  by 
making  additional  seams;  splicing  of 
skin  sheets. 

(e)  Structural  rework  involving  re¬ 
pair  of  highly  stressed  members.  All 
repairs  involving  the  replacing,  strength- 

*See  CAR  18.11  Provision  for  approval  of 
major  repairs  and  major  alterations. 
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ening,  reinforcing,  and  splicing  of  highly 
stress^  members' such  as: 

Spars. 

Spar  flanges. 

Members  of  truss-type  beams. 

Thin  sheet  webs  of  beams. 

Keel  and  chine  members  of  boat  hulls  or 
floats. 

Corrugated  sheet  compression  members 
which  act  as  flange  material  of  wings  or  tall 
surfaces. 

Wing  main  ribs  and  compression  members. 
Wing  or  tall  surface  brace  struts. 

Fuselage  longerons. 

Members  of  the  side  truss,  horizontal  tixiss, 
or  bulkheads. 

Main  seat  support  braces  and  brackets. 
Landing  gear  brace  struts. 

Axles. 

Wheels. 

Skis,  and  ski  pedestals. 

Parts  of  the  control  system  such  as  control 
columns,  pedals,  shafts,  or  horns. 

§  18.6-6  Aircraft  engine  major  re¬ 
pairs.  iCAA  interpretations  which  apply 
to  §18.6  (b).)  Work  of  the  following 
types  is  considered  aircraft  engine  major 
repair: 

(a)  Overhaul.  Top  and  complete 
overhaul  of  engines  with  an  M.  C.  (maxi¬ 
mum  continuous)  rating  of  more  than 
200  horsepower  which  have  either  an 
Integral  supercharger  and/or  propeller 
reduction  gearing. 

(b)  Special  repairs.  Repairs  to  en¬ 
gine  parts  by  welding  or  any  other  means. 
(See  CAM  18.20  for  technique  and  prac¬ 
tices.) 

§  18.6-7  Propeller  major  repairs'. 
(CAA  interpretations  which  apply  to 
§18.6  (b).)  Repairs  of  the  following 
types  are  considered  major  propeller  re¬ 
pairs: 

(a)  Repairs  to  wood  or  metal  propel¬ 
lers,  propeller  hubs,  and  propeller  gov¬ 
ernors.  Repairs  to  wood  or  metal 
propellers,  propeller  hubs,  and  propeller 
governors  not  made  in  accordance  with 
Repair  practices  and  methods  as  pre¬ 
scribed  in  this  manual  or  in  accordance 
with  “Administrator  of  Civil  Aeronautics 
Approved”  recommendations  of  the  pro¬ 
peller  manufacturer. 

(b)  Repair  of  steel  blades.  The  repair 
or  straightening  of  steel  blades. 

(c)  Repair  of  steel  hubs.  The  repair 
or  machining  of  steel  hubs. . 

(d)  Shortening  of  blades.  The  short¬ 
ening  of  blades  below  the  minimum  di¬ 
ameter  indicated  by  the  Civil  Aeronautics 
Administration  Propeller  Specifications 
so  as  to  materially  affect  the  performance 
of  the  propeller. 

§18.6-8  Instrument,  major  repairs. 
(CAA  interpretations  which  apply  to 
§18.6  (b).)  No  attempt  is  made  at 
present  to  differentiate  between  minor 
and  major  instrument  repairs,  and  there¬ 
fore  all  instrument  repairs  may  be  con¬ 
sidered  minor  repairs. 

§  18.7-1  Aircraft  minor  alterations. 
(CAA  interpretations  which  apply  to 
§  18.7  (a).)  Changes  such  as  listed  be¬ 
low  are  considered  minor  aircraft  altera¬ 
tions.  (See  §  18.20-15  for  details  of 
equipment  changes.) 

(a)  Optional  equipment  on  aircraft 
specification.  The  installation  or  re¬ 
moval  of  specific  items  of  optional 


equipment  listed  in  the  Aircraft  Specifi¬ 
cation*  when  made  in  accordance  with 
the  manufacturer’s  Instructions.* 

(b)  Equipment  of  equal  or  less  weight. 
The  installation  or  removal  of  equipment 
of  equal  or  less  weight  and  In  the  same 
location  and  in  the  same  manner  as  that 
listed  as  optional  equipment  In  the  Air¬ 
craft  Specification. 

(c)  Simple  modifications.  Changes 
of  relatively  minor  nature,  such  as  the 
addition  of  reinforcements  .or  fittings, 
which  are  easily  installed  and  the  instal¬ 
lation  of  which  does  not  require  appre¬ 
ciable  rework  of  the  aircraft  structure, 
when  made  in  compliance  with  “Air¬ 
worthiness  Directives”  which  supple¬ 
ment  the  Aircraft  Specifications '  i^ued 
by  the  Civil  Aeronautics  Administration, 
or  in  accordance  wtth  “Administrator  of 
Civil  Aeronautics  Approved”  alteration 
Instructions  of  the  manufacturer  of  the 
aircraft.* 

(d)  Changes  to  improve  service  life. 
Changes  of  a  minor  nature  on  structural 
and  nonstructural  elements  for  the  pur¬ 
pose  of  improving  the  service  life  or  re¬ 
ducing  maintenance  costs,  provided  the 
cumulative  weight  changes  of  such  alter¬ 
ations  do  not  exceed  2  percent  of  the  cer¬ 
tificated  weight  empty  since  the  last  Civil 
Aeronautics  Administration  inspection, 
and  provided  the  empty  weight  center  of 
gravity  location  is  not  changed. 

§  18.7-2  Aircraft^  engine  minor  alter¬ 
ations.  (CAA  interpretations  which  ap¬ 
ply  to  §18.7  (a).)  The  alteration  or 
conversion  of  an  aircraft  engine  by  re¬ 
placement  or  addition  of  parts,  in  com¬ 
pliance  with  “Airworthiness  Directives” 
listed  on  the  engine  specifications  issued 
by  the  Civil  Aeronautics  Administration, 
or  in  accordance  with  “Administrator  of 
Civil  Aeronautics  Approved”  alteration 
Instructions  of  the  manufacturer  of  the 
aircraft  engine,  is  considered  a  minor 
aircraft  engine  alteration. 

§  18.7-3  Propeller  minor  alterations. 
(CAA  interpretations  which  apply  to 
§18.7  (a).)  Changes  on  propellers, 
hubs,  or  propeller  governors  made  in 
compliance  with  “Airworthiness  Direc¬ 
tives”  which  supplement  the  Propeller 
Specifications  issued  by  the  Civil  Aero¬ 
nautics  Administration,  or  in  accordance 
with  “Administrator  of  Civil  Aeronautics 
Approved”  alteration  instructions  of  the 
propeller  manufacturer,  are  considered 
minor  propeller  alterations. 

§  18.7-4  Instrument  minor  altera¬ 
tions.  (CAA  interpretations  which  apply 
to  §  18.7  (a).)  Design  changes  made  in 
accordance  with  the  “Administrator  of 
CJivil  Aeronautics  Approved”  recommen- 


*  Copies  of  Aircraft  Specifications  may  be 

obtained  from  CAA  Aviation  Information, 
Washington,  D.  C.  / 

«The  cumulative  weight  changes  of  all 
such  alterations  since  the  last  Civil  Aeronau¬ 
tics  Administration  inspection  should  not 
exceed  2  percent  of  the  certlflcated  weight 
empty. 

*  Proper  reference  to  the  pertinent  request 
by  the  Civil  Aeronautics  Administration  or 
alteration  bulletin  of  the  manufacturer 
should  always  be  made  in  the  repair  records 
of  the  repair  agency  and  in  the  aircraft  log¬ 
book  for  the  benefit  of  the  Aviation  Safety 
Agent  conducting  the  follow-up  inspection. 


dations  of  the  manufacturer  of  the 
instruments  are  considered  minor  instru¬ 
ment  alterations. 

§  18.7-5  Aircraft  major  alterations. 
(CAA  interpretations  which  apply  to 
§18.7  (b).  Changes  of  the  following 
tsrpe  when  not  listed  in  the  Aircraft 
Specifications  are  considered  major 
aircraft  alterations  because  they  are 
likely  to  affect  the  airworthiness  of  an 
aircraft  to  a  great  degree.  (See  §  18.20- 
15  for  details  of  equipment  changes.) 

(a)  Installation  or  removal  of  equip¬ 
ment.*  The  installation  or  removal  of 
equipment  of  any  type  in  any  location 
other  than  outlined  in  §  18.7-1. 

(b)  Design  changes.  Basic  design 
changes  on  any  component  such  as: 

Wings. 

Tall  surfaces. 

Fuselage. 

Landing  gear,  etc. 

Elements  of  components  (spars,  ribs,  shock 
absorbers,  bracing,  cowlings,  turtlebacks, 
fairings,  balance  weights,  etc.)  of  an  air¬ 
craft. 

(c)  Changes  in  fuel.  oil.  cooling,  heat¬ 
ing,  de-icing,  and  electrical  systems. 
Changes  over  the  original  design  in  the 
fuel,  oil,  cooling,  heating,  de-icing,  elec¬ 
trical,  and  exhaust  systems  of  an  air¬ 
craft,.  This  includes  conversions  of  any 
sort  for  the  purpose  of  using  fuel  of 
rating  or  grade  other  than  that  called  for 
in  original  approval. 

(d)  Installation  of  different  type  en¬ 
gine,  propeller,  or  feathering  system. 
The  installation  of  a  type  of  engine  or 
propeller  different  from  that  approved 
for  the  airplane  or  the  installation  of 
propeller  feathering  or  deicing  systems. 

§  18.7-6  Aircraft  engine  major  alter¬ 
ation.  (CAA  interpretations  which  apply 
to  §  18.7  (b).)  Changes  of  the  following 
type  are  considered  major  aircraft  en¬ 
gine  alterations: 

(a)  Engine  conversion.  Conversion  of 
an  aircraft  engine  from  one  approved 
type  to  another,  involving  any  changes 
in  compression  ratio,  propeller  gear,  or 
impeller  gear  ratios,  which  requires  ex¬ 
tensive  rework  and  testing  of  the  engine, 
though  all  the  work  may  be  accomplished 
by  using  factory  parts  and  carried  out  in 
accordance  with  the  aircraft  engine 


•  Alterations  are  considered  to  fall  under 
the  special  privilege  provisions  contained  In 
CAR  18.11  for  certificated  repair  stations  and 
manufacturers  without  having  to  be  exe¬ 
cuted  In  accordance  with  any  other  manual 
or  further  specification  approved  by  the 
Administrator,  If  they  are  carried  out  so  that : 
(a)  The  cumulative  weight  change  of  all 
such  alterations  since  the  last  Civil  Aeronau¬ 
tics  Administration  Inspection  does  not 
exceed  2  percent  of  the  certificated  weight 
empty:  (b)  the  cumulative  effect  upon  the 
empty  weight  center  of  gravity  of  all  such 
alterations  since  the  last  Civil  Aeronautics 
Administration  inspection  does  not  exceed 
of  1  percent  of  the  M.  A.  C.;  (c)  the  method 
of  attachment  to  the  structure  is  such  as  to 
distribute  the  weight  uniformly  over  as  large 
a  portion  of  the  structure  as  practical;  (d) 
the  Installation  is  such  as  to  have  no  adverse 
effect  upon  the  original  airworthiness. 
(For  Instance,  equipment  increasing  the  fire 
hazard  or  otherwise  Interfering  with  the  safe 
operation  of  an  aircraft  should  not  be  con¬ 
sidered  satisfactory  for  installation.) 
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manufacturer’s  “Administrator  of  Civil 
Aeronautics  Approved”  alteration  in¬ 
structions. 

(b)  Modification  with  unapproved 
parts.  When  aircraft  engine  structural 
parts  are  replaced  with-  parts  other  than 
those  supplied  by  the  original  manufac¬ 
turer  or  specifically  approved  by  the 
Civil  Aeronautics  Administration  ’  for 
the  purpose  of  obtaining  approval  of  the 
new  parts. 

§  18.7-7  Propeller  major  alterations. 
(CAA  interpretations  which  apply  to 
§  18.7  (b).)  Changes  in  blade  design,  hub, 
or  propeller  governor  not  authorized  in 
the  Propeller  Specifications  issued  by  the 
Civil  Aeronautics  Administration*  are 
considered  major  propeller  alterations. 

§  18.7-8  Instrument  major  altera¬ 
tions.  (CAA  interpretations  which  apply 
to  ^18.7  (b).)  Changes  in  design  not 
made  in  accordance  with  the  “Admin¬ 
istrator  of  Civil  Aeronautics  Approved” 
recommendations  of  the  instrvunent 
manufacturer  are  considered  major  in¬ 
strument  alterations. 

§  18.10-1  Repair  agencies.  (.CAA  in¬ 
terpretations  which  apply  to  §  18.10.) 
Agencies  which  repair  or  alter  an  air¬ 
craft,  aircraft  engine,  propeller,  or  ap¬ 
pliance  in  accordance  with  the  classifica¬ 
tions  set  forth  in  subsections  of  §§  18.6 
and  18.7  are  classified  as: 

Certificated  repair  stations. 

Manufacturers. 

Certificated  mechanics. 

(a)  Certificated  repair  station.  A 
certificated  repair  station  means  a  repair 
station  certificated  in  accordance  with 
the  provisions  of  Civil  Air  Regulations 
(CAR  52  (Part  52  of  this  chapter) ). 

(b)  Manufaeturer.  For  the  purpose 
of  this  manual  a  manufacturer  means 
(1)  the  holder  of  the  type  certificate,  or 
approval  by  the  Administrator,  for  an 
aircraft,  aircraft  engine,  or  propeller,  or 
of  the  current  rights,  under  a  licensing 
arrangement,  to  the  benefits  of  such  type 
certificate  or  approval;  or  (2)  the  manu¬ 
facturer  of  a  part  or  accessory  of  a 
certificated  aircraft;  or  (3)  the  manu¬ 
facturer  of  an  instrument  which  is 
installed  in  a  certificated  aircraft:  Pro¬ 
vided.  That  such  manufacturer  shall 
have  in  his  employ  a  properly  certificated 
mechanic  *  in  direct  charge  of  mainten¬ 
ance,  repair,  or  alteration  operations. 

(c)  Certificated  mechanic.  A  certifi¬ 
cated  mechanic  means  a  mechanic 
certificated  in  accordance  with  the  pro¬ 
visions  of  the  Civil  Air  Regulations  (CAR 
24  (Part  24  of  this  chapter)). 

§  18.10-2  Agencies  authorized  to  per¬ 
form  maintenance,  minor  repairs,  and 
minor  alterations.  (CAA  interpretations 
which  apply  to  §  18.10.) — (a)  Aircraft 
maintenance,  minor  repairs,  and  minor 
alterations.  Maintenance,  minor  repairs, 
or  minor  alterations  of  a  certificated 


•  Changes  as  above  require  extensive  proof 
tests  as  specified  In  Part  13  of  the  Civil  Air 
Regulations  and  CAM  13.  'Also  see  CAM 
18.20-13  (a)  (4). 

■Changes  such  as  outlined  above  usually 
involve  proof  testing  of  the  propeller  or  gov¬ 
ernor  in  accordance  with  CAR  14. 

•See  CAR  24.13  Factory  mechanic  rating. 


aircraft  must  be  made  by  one  of  the  fol¬ 
lowing: 

A  certificated  repair  station  holding  the 
appropriate  rating. 

The  manufacturer  of  the  aircraft. 

A  certificated  mechanic  holding  an  air¬ 
craft  mechanic  rating. 

A  person  under  the  direct  supervision  of 
a  certificated  mechanic  holding  an  aircraft 
mechanic  rating. 

(b)  Aircraft  engine  maintenance, 
minor  repairs,  and  minor  alterations. 
Maintenance,  minor  repairs,  or  minor  al¬ 
terations  of  a  certificated  aircraft  engine 
must  be  made  by  one  of  the  following: 

A  certificated  repair  station  holding  the 
appropriate  rating. 

The  manufacturer  of  the  aircraft  engine. 

A  certificated  mechanic  holding  an  aircraft 
engine  mechanic  rating. 

A  person  under  the  direct  supervision  of  a 
certificated  mechanic  holding  an  aircraft 
engine  mechanic  rating. 

(c)  Aircraft  propeller  maintenance, 
minor  repairs,  and  minor  alterations. 
Maintenance,  minor  repairs,  or  minor  al¬ 
terations  of  a  certificated  propeller  must 
be  made  by  one  of  the  following: 

A  certificated  repair  station  holding  the 
appropriate  rating. 

The  manufacturer  of  the  propeller. 

A  certificated  mechanic  holding  an  air¬ 
craft  engine  mechanic  rating. 

A  person  under  the  direct  supervision  of 
a  certificated  mechanic  holding  an  aircraft 
engine  mechanic  rating. 

(d)  Aircraft  instrument  maintenance, 
minor  repairs,'*  and  minor  alterations. 
Maintenance,  minor  repairs,  or  minor 
alterations  of  an  instrument  must  be 
made  by  one  of  the  following: 

A  certificated  repair  station  holding  the 
appropriate  rating. 

The  manufacturer  of  the  Instrument. 

§  18.10-3  Agencies  authorized  to  per¬ 
form  major  repairs  and  major  altera¬ 
tions.  (CAA  interpretations  which  apply 
to  §  18.10.) — (a)  Aircraft  major  repairs 
and  major  alterations.  Major  repairs  or 
major  alterations  of  a  certificated  air¬ 
craft  must  be  made  by  one  of  the 
following: 

A  certificated  repair  station  holding  the 
appropriate  rating. 

The  manufacturer  of  the  aircraft. 

A  certificated  mechanic  holding  an  aircraft 
mechanic  rating. 

A  person  under  the  direct  supervision  of  a 
certificated  mechanic  holding  an  aircraft 
mechanic  rating. 

(b)  Aircraft  engine  major  repairs  and 
major  alterations.  Major  repairs  or 
major  alterations  of  a  certificated  air¬ 
craft  engine  must  be  made  by  one  of  the 
following: 

A  certificated  repair  station  holding  the 
appropriate  rating. 

The  manufacturer  of  the  aircraft  engine. 

A  certificated  mechanic  holding  an  air¬ 
craft  engine  mechanic  rating. 

,  A  person  under  the  direct  supervision  of  a 
certificated  mechanic  holding  an  aircraft  en¬ 
gine  mechanic  rating. 

(c)  Aircraft  propeller  major  repairs 
and  major  alterations.  Major  repairs  or 


“Replacement  of  removable  Instrtunents 
may  be  considered  an  aircraft  minor  repair 
(see  CAM  18.6-1  (g))  and  may  be  made  or 
supervised  by  a  certificated  mechanic. 


major  alterations  of  a  certificated  pro¬ 
peller  must  be  made  by  one  of  the  follow¬ 
ing:  *  ^ 

A  certificated  repair  station  holding  the 
appropriate  rating. 

The  manuf^turer  of  the  propeller. 

(d)  Aircraft  instrument  major  repairs 
and  major  alterations.  Major  repairs  or 
major  alterations  of  an  instrument  must 
be  made  by  one  of  the  follow-ing: 

A  certificated  repair  station  holding  the 
appropriate  rating. 

The  manufacturer  of  the  Instrument. 

§  18.15-1  Scope  of  entries.  (CAA  poli¬ 
cies  which  apply  to  §  18.15.)  In  case  the 
work  was  performed  in  compliance  with 
a  request  of  the  Civil  Aeronautics  Ad¬ 
ministration  or  in  accordance  with  rec¬ 
ommendation  of  the  manufacturer  of 
the  unit  repaired,  or  if  replacement  of  a 
component  purchased  from  the  original 
manufacturer  involved,  the  entry 
should  so  state. 

§  18.16-1  Humber  of  forms  required. 
(CAA  policies  which  apply  to  §  18.16.) 
The  Repair  and  Alteration  Form  “  should 
be  submitted  in  duplicate  unless  the 
Aviation  Safety  agent  requests  addi¬ 
tional  copies.  One  copy  of  these  forms 
should  be  kept  by  the  owner  of  the  air¬ 
craft,  and  the  original  should  be  given 
to  the  agent.  In  cases  where  an  air 
carrier  is  operating  under  the  provisions 
of  an  approved  weight  control  system, 
the  agent  will  determine  that  the  proper 
entries  are  made  in  the  pertinent  weight 
record  and  that  the  effects  of  the  weight 
changes  have  been  accounted  for.  In 
all  other  cases  the  agent  will  ascertain 
that  the  proper  loading  schedule  nota¬ 
tions,  overlays,  or  revised  schedules  have 
been  prepared  and  submitted,  if 
applicable. 

§  18.16-2  Scope  of  data  (CAA  policies 
which  apply  to  §  18.16.)  The  Repair 
and  Alteration  Form  should  incorporate 
such  technical  data  as  are  necessary  to 
substantiate  the  airworthiness  of  the 
repair  or  alteration,  either  by  reference 
to  the  figures  and  tables  of  this  manual 
or  by  incorporating  in  the  form  pertinent 
stress  analyses,  weight  and  balance 
computations,  test  reports,  drawings, 
well- dimensioned  detail  sketches  or  pho¬ 
tographs.  When  these  data  are  exten¬ 
sive,  they  would  be  appended  to  the 
original  copy. of  such  form,  which  is  given 
to  the  Aviation  Safety  agent  and  referred- 
to  in  both  copies  of  the  form. 

§  18.16-3  Air  carrier  fleet  repairs  and 
alterations.  (CAA  policies  which  apply 
to  §  18.16.)  In  the  case  of  simultaneous 
repairs  or  alterations  being  completed 
on  several  aircraft  of  an  air  carrier,  only 
one  complete  file  need  be  submitted. 
The  Repair  and  Alteration  Form  should 
contain  the  identification  marks  and 
serial  numbers  of  all  aircraft  affected. 
If  additional  aircraft  of  the  same  fleet  are 
subsequently  similarly  repaired  or 
altered,  the  Repair  and  Alteration  Forms 
for  these  aircraft  need  merely  refer  to 
the  previously  submitted  file  by  identifi¬ 
cation  mark,  serial  number,  and  date. 
The  agent  will  also  determine  that  the 


^  See  Appendix  A. 
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operator  has  a  reliable  method  of 
recording  cumulative  weight  changes. 

§  18.16-4  Use  of  photographs.  (CAA 
policies  which  apply  to  §  18.16.)  Photo¬ 
graphs,  accompanied  by  detail  descrip¬ 
tions  of  the  work  performed  and  the 
materials  used  and  identified  on  these 
photographs,  may  be  substituted  for  the 
usual  sketches  required  on  the  Repair 
and  Alteration  Form.  In  this  manner  it 
is  possible  to  record  the  original  or 
damaged  structure  before  any  work  on 
the  structure  is  attempted  and  then 
record  the  various  steps  of  the  repair 
and  alteration  as  the  work  progresses  to 
final  completion. 

§  18.16-5  Proof  of  strength.  (CAA 
policies  which  apply  to  §  18.16.) — (a) 
Corrtmrison  with  original  parts.  The 
original  parts  removed  from  an  aircraft 
In  making  a  major  repair  or  alteration 
should  be  retained  by  the  repair  agency 
until  the  agent  has  completed  his  ex¬ 
amination  of  the  work  for  conformity  or, 
in  the  case  of  a  repair,  satisfies  himself 
that  the  repaired  structure  is  airworthy. 

(b)  Comparison  with  manufacturer’s 
drawing.  The  Aviation  Safety  agent  may 
at  his  discretion  require  that  he  be 
furnished  drawings  from  the  original 
manufacturer  of  the  part  or  parts  in 
question.  To  obtain  the  necessary  draw¬ 
ings,  the  repair  agency  should  inform 
the  manufacturer  of  the  serial  number 
of  the  airplane  and  the  extent  of  the 
damage.  Upon  completion  of  the  work, 
the  drawings  and  executed  Repair  and 
Alteration  Form,  together  with  a  copy 
of  the  manufacturer’s  letter  of  trans¬ 
mittal,  should  be  presented  to  the  agent 
to  aid  him  in  his  inspection.  In  the 
letter  of  transmittal  the  manufacturer 
should  list  the  drawings  and  specify  the 
serial  number  of  the  airplane  for  which 
they  were  issued.  When  it  can  be  shown 
that  factory  drawings  are  not  obtainable, 
as  in  the  case  when  the  manufacturer 
Is  out  of  business  and  has  no  active  suc¬ 
cessor,  the  repair  agency  may  obtain 
photostats  of  such  drawings  from  blue¬ 
printing  firms  at  regular  rates,  through 
the  Aircraft  Division  of  the  CAA  regional 
office  in  the  area. 

§  18.16-6  Proof  of  material  conform¬ 
ity.  (CAA  policies  which  apply  to 
^18.16.) — (a)  Approved  material  state¬ 
ment.  A  statement  by  the  repair  agency 
to  the  effect  that  the  parts  or  materials 
used  in  the  work  have  been  purchased 
in  accordance  with  approved  specifica¬ 
tions  from  the  original  manufacturer  or 
a  reputable  aircraft  supply  firm  will  be 
required.  Equally  acceptable  are  in¬ 
voices  issued  by  the  original  manufac¬ 
turer  or  his  authorized  agent. 

(b)  Proof  by  sample  or  test.  'The 
Aviation  Safety  agent,  at  his  discretion, 
may  require  that  he  be  furnished  with 
samples  of  the  materials  used  in  making 
the  major  repair  or  alteration.  When  it 
is  not  possible  to  compare  the  materials 
by  a  visual  inspection  or  simple  tests  such 
as  taking  Rockwell  or  Brinell  hardness 
readings,  the  results  of  material  speci¬ 
fication  tests  of  the  original  and  replace¬ 
ment  samples  should  be  supplied. 

1 18.16-7  Procedures  and  guiding 
comments  covering  typical  alterations. 


(CAA  policies  which  apply  to  §  18.16.) 
Detail  procedures  to  be  followed  covering 
typical  major  alterations,  such  as  the 
following  cases,  will  be  found  in  i  04.061 
of  this  chapter. 

The  Installation  of  an  engine  of  a  type 
other  than  that  covered  by  a  type  (or  ap¬ 
proved  type)  certificate. 

The  installation  of  a  tail  wheel  and  tire 
in  a  previously  approved  tall  skid  installa¬ 
tion. 

The  conversion  of  an  approved  type  land- 
plane  or  seaplane  to  approved  skiplane  status. 

Guiding  comments  on  the  following 
typical  alterations  are  given  below. 

(a)  Increase  in  gross  weight.  An  in¬ 
crease  in  the  gross  weight  will  naturally 
require  that  the  structure  be  able  to 
withstand  greater  loads  in  flying  and 
landing.  There  is  usually  involved, 
therefore,  a  study  of  the  original  design 
data  and  the  preparation  of  a  partial 
strength  analysis,  preferably  by  the 
manufacturer  of  the  airplane.  Like¬ 
wise,  the  flying  characteristics  will  be 
affected,  so  ilight  tests  are  usually  re¬ 
quired.  Increases  in  weight  are  often 
accompanied  by  changes  in  weight  dis¬ 
tribution,  the  effects  of  which  are  cov¬ 
ered  in  paragraph  (b)  of  this  section. 
Increases  in  gross  weight  for  specific  in¬ 
dustrial  purposes,  such  as  crop  dusting, 
may  be  permitted,  but  the  aircraft  will  be 
restricted  to  that  type  of  operation  and 
will  be  identified  thereon  with  the  word 
“Restricted”.  An  Aviation  Safety  agent 
should  be  contacted  when  an  aircraft  is 
to  be  used  in  restricted  operations. 

(b)  Change  in  weight  distribution. 
Any  change  in  the  location  of  items  hav¬ 
ing  considerable  weight  or  the  addition 
of  new  items  (equipment,  etc.)  may 
have  serious  effects  on  the  flight  behavior 
of  an  airplane.  When  any  changes  in 
weight  distribution  are  made,  it  is  the 
repair  agency’s  responsibility  to  deter¬ 
mine,  by  computation  or  reweighing, 
whether  or  not  the  approved  limits, 
which  appear  on  the  airplane  specifica¬ 
tion  in  the  case  of  later  models,  will  be 
exceeded.  If  they  are,  approval  can¬ 
not  be  granted  unless  compliance  with 
all  flight  requirements  is  proved  by 
means  of  a  flight  test. 

It  is  of  the  greatest  Importance  to  rea¬ 
lize  that  fiight  characteristics  not  only 
become  worse  gradually  with  rearward 
displacement  of  the  center  of  gravity, 
but  that  a  condition  sometimes  exists  or 
will  finally  be  reached  where  a  small 
change  will  have  very  large  effects.  For 
this  reason  great  care  should  be  taken 
not  to  increase  the  weight  of  the  airplane 
to  the  rear  of  the  wing  beyond  that 
which  was  originally  approved.  De¬ 
creasing  the  weight  carried  forward  of 
the  wing,  such  as  using  a  lighter  propel¬ 
ler,  will  have  a  similar  effect.  Increas¬ 
ing  the  weight  forward  of  the  wing  will 
tend  to  disturb  the  balancing  in  flight 
and  might  make  the  landing  conditions 
dangerous.  Naturally,  the  effects  of 
weight  changes  will  be  greater  nearer  the 
nose  and  the  tail.  Reasonably  small 
changes  within  the  portion  covered  by 
the  wing  are  not  usually  serious  from  a 
balancing  or  stability  standpoint.  For 
details  regarding  weight  and  balance 
procedure,  see  §  18.20-15. 

(c)  Installation  of  new  items.  In  ad¬ 
dition  to  the  effects  on  weight  and  weight 


distribution  discussed  in  the  introductory 
paragraph'  and  paragraph  (a)  of  this 
section,  there  is  a  danger  that  a  piece 
of  new  equipment,  if  improperly  in¬ 
stalled,  will  cause  local  loads  which  might 
seriously  damage  the  airplane  structure. 
It  should  be  remembered  that  in  flight 
maneuvers  and  in  landing  it  is  possible 
to  develop  Inertia  forces  such  that  an 
item  will  impose  a  load  of  several  times 
its  own  weight  on  the  supporting  struc¬ 
ture.  For  instance,  a  35-pound  storage 
battery  supported  by  a  fuselage  cross 
tube  will  have  an  effective  weight  of 
considerably  over  100  pounds  in  hard 
landing.  If  the  cross  tube  was  not  orig¬ 
inally  designed  for  this  load,  it  will  prob¬ 
ably  fail  or  bend.  The  greatest  danger 
arises  when  such  a  partial  failure  occurs 
in  landing,  without  being  noticed,  as  the 
structure  might  then  fail  completely  dur¬ 
ing  some  subsequent  flight. 

(d)  Powerplant  changes.  The  power- 
plant  installation  on  a  certificated  air¬ 
craft  has  been  thoroughly  checked  in 
accordance  with  rules  based  on  a  study 
of  accident  and  service  records  covering 
several  years  of  operation  of  all  types  of 
aircraft.  These  records  show  that  many 
accidents  are  due  to  improper  installa¬ 
tion  in  small  details  concerning  the  fuel 
or  oil  system,  cowling,  manifolding,  and 
items  of  a  like  nature.  It  is,  therefore, 
unwise  to  make  any  changes  without 
careful  consideration. 

When  changes  appear  to  be  necessary 
in  the  powerplant  installation,  the  man¬ 
ufacturer  of  the  aircraft  should  be  con¬ 
sulted.  If  the  manufacturer  has  no  data 
concerning  such  a  change,  an  Aviation 
Safety  agent  should  be  consulted  to  de¬ 
termine  if  the  airworthiness  of  the  air¬ 
plane  will  be  adversely  affected  by 
making  the  change. 

With  reference  to  propeller  changes, 
the  placard  accompanying  the  certificate 
states  the  type  of  propeller  which  it  is 
safe  to  use.  A  larger  diameter  propeller 
should  not  be  used  without  investigation, 
because  it  may  result  in  unsatisfactory 
ground  clearance  with  resultant  exces¬ 
sive  wear  on  the  tips.  Furthermore,  a 
change  to  a  propeller  of  appreciably  dif¬ 
ferent  diameter,  either  larger  or  smaller, 
or  different  pitch,  might  in  some  cases 
result  in  unsafe  performance. 

(e)  Control  surface  changes.  Any 
change  in  the  size  of  control  surfaces 
affects  ihe  loading  conditions  for  the 
airplane  structure  and  therefore  requires 
additional  strength  analyses,  static  tests, 
or  both.  Flight  tests  are  usually  required 
also.  The  owner  is  particularly  warned 
against  making  minor  changes  on  control 
surfaces,  since  the  original  design  often 
just  meets  certain  requirements  for  flut¬ 
ter  prevention.  No  balancing  weights 
should  be  removed  or  added  without  con¬ 
sulting  the  manufacturer  and  finally 
obtaining  the  agent’s  approval.  In  par¬ 
ticular,  it  is  essential  that  nothing  be 
done  to  alter  the  contour  of  the  nose  sec¬ 
tion  ahead  of  the  hinge  line  or  to  increase 
the  weight  of  movable  surfaces  to  the 
rear  of  the  hinge  line.  Balancing  and 
trimming  tabs  have  very  powerful  effects 
and  should  not  be  altered  or  allowed  to 
become  loosened.  All  these  precautions 
against  flutter  become  increasingly  im¬ 
portant  as  the  speed  of  the  airplane  is 
Increased.  On  high-speed  airplanes  any 
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change  of  the  control  surfaces  or  system 
may  result  in  flutter  or  dangerous  vibra¬ 
tion. 

(f)  Fairing  and  cowling  modifications. 
Although  changes  in  fairing  can  usually 
be  made  without  impairing  the  airworth¬ 
iness  of  the  aircraft,  it  has  been  found 
that  certain  airplanes  are  very  sensitive 
to  slight  changes  in  body  lines,  wind¬ 
shield  designs,  and  filleting.  Obviously, 
any  change  in  engine  cowling  affects  the 
cooling  and  thereby  introduces  possibili¬ 
ties  of  malfunctioning  or  failure  of  the 
engine. 

Low  W'ing  airplanes  are  usually  sup¬ 
plied  with  wing-fuselage  fillets  which 
prevent  tall  buffeting.  Any  alteration  of 
such  fillets  may  be  dangerous.  The  man¬ 
ufacturer  should  be  consulted  regarding 
such  changes. 

(g)  Apvliance  installations.  The  air¬ 
craft  and  appliance  manufacturer’s  in¬ 
structions  for  installation  of  equipment 
should  be  closely  followed.  In  particu¬ 
lar,  the  recoil  from  flares  should  be  pro¬ 
vided  for  and,  in  the  case  of  position 
lights,  where  certain  angular  limits  are 
required,  the  light  manufacturer’s 
mounting  instructions  should  be  fol¬ 
lowed. 

(h)  Batteries.  Batteries  should  be  in¬ 
stalled  in  accordance  with  the  instruc¬ 
tions  contained  in  Civil  Air  Regulations 
3.682  through  3.684.  CAR  4.571,  and  CAR 
4b.727  through  4b.730  (§§  3.682  to  3.684, 
4.571,  4b.727  to  4b.730  of  this  chapter). 
It  should  be  noted  that  dry  batteries  are 
not  considered  satisfactory  for  the  opera¬ 
tion  of  position  lights. 

5  18.16-8  Disposition  of  data.  (CAA 
policies  which  apply  to  §  18.16.)  The 
repair  agency  should  request  an  Aviation 
Safety  agent  to  examine  the  work,  the 
technical  data,  and  the  executed  forms. 
In  order  to  enable  the  agent  to  examine 
the  work.  It  will  generally  be  necessary 
to  contact  him  while  the  work  is  in  prog¬ 
ress  or  arrange  to  have  sufficient  in¬ 
spection  openings  in  order  that  he  may 
accomplish  this  inspection  after  comple¬ 
tion  of  the  work.  Welds,  particularly  in 
the  primary  structure,  should  not  be 
painted  over  until  after  the  inspection 
unless  the  agent’s  permission  is  obtained. 
Careful  consideration  of  the  following 
check  lists  will  eliminate  many  questions 
and  the  attendant  delays: 

(a)  Repairs.  (1)  Are  the  new  parts 
made  of  the  same  material  as  the  re¬ 
placed  parts?  Is  a  stronger  material 
used?  Does  the  Repair  and  Alteration 
Form  clearly  state  these  facts? 

(2)  Are  the  new  parts  exact  duplicates 
of  the  originals  (as  regards  dimensions, 
fillets,  welds,  etc.)  ?  Does  the  Repair  and 
Alteration  Form  so  state?  If  there  are 
deviations,  are  they  all  listed  and  are  all 
necessary  new  dimensions  given? 

(3)  Does  the  Repair  and  Alteration 
Form  state  whether  or  not  the  original 
liart  was  heat-treated?  Does  the  Repair 
and  Alteration  Form  state  whether  or  not 
the  new  (or  repaired)  part  is  similarly 
heat-treated  (or  reheat- treated)  ? 

(4)  Is  there  any  weight  change?  Does 
the  Repair  and  Alteration  Form  state 
definitely  one  w’ay  or  the  other? 

The  above-mentioned  items  can  usu¬ 
ally  be  answered  quickly  by  the  man 
doing  work  on  the  airplane,  but  their 
omission  is  very  common. 


(b)  Alterations.  (1)  How  much  does 
the  article  installed  (or  removed)  weigh? 

(2)  What  is  the  location  of  the  re¬ 
moved  or  installed  item?  This  should  be 
given  in  inches  from  a  datum. 

(3)  Has  the  balance  of  the  airplane 
been  substantiated  for  the  alteration? 

(4)  How  is  the  new  item  attached? 
Is  the  attachment  shown  in  the  sketches? 

(5)  Is  the  new  item  adequately  de¬ 
scribed;  1.  e.,  are  the  manufacturer  and 
model  noted? 

(6)  If  the  new  item  is  a  structural 
alteration  or  involves  attachment  by 
means  of  additional  structure,  are  all 
necessary  dimensions  and  other  engi¬ 
neering  information  given?  Has  the 
strength  of  the  structure  been  ade¬ 
quately  substantiated  or  shown  to  be 
obviously  satisfactory? 

§  18.16-9  Aircraft  operation  record 
entries.  iCAA  policies  which  apply  to 
§  18.16.)  A  repair  agency  engaged  in 
the  major  repair  or  major  alteration  of 
an  aircraft,  aircraft  engine,  or  propeller 
should  also  make  an  entry  descriptive  of 
the  work  done  on  the  appropriate  page  of 
the  Aircraft  Operation  Record.  It  is 
urged  that  in  all  questionable  repair  or 
alteration  cases,  which  might  involve 
new  repair  methods,  flight  characteris¬ 
tics,  or  complicated  questions  of  weight 
and  balance,  the  executed  forms,  to¬ 
gether  with  all  data,  be  submitted  to  the 
regional  offices  of  the  Aircraft  Division 
of  the  Civil  Aeronautics  Administration 
for  approval  of  the  questionable  points 
prior  to  final  completion  of  the  work. 

§  18.16-10  Special  recording  for  cer¬ 
tificated  repair  stations  and  manufac¬ 
turers.  iCAA  policies  which  apply  to 
§  18.16.)  In  order  to  maintain  the  rec¬ 
ords  of  all  work  done  on  aircraft  under 
the  special  privilege  provisions  contained 
in  CAR  18.11  (§  18.11  of  this  chapter), 
certificated  repair  stations  (other  than 
those  working  on  certificated  air-carrier 
aircraft)  and  manufacturers  should: 

(a)  Supply  the  owner  of  the  repaired 
or  altered  aircraft  with  a  copy  of  the 
Civil  Aeronautics  Administration’s  Re¬ 
pair  and  Alteration  Form  and  append  to 
it  all  details  such  as  drawings,  balance 
Investigations,  or  weight  records,  as  the 
case  may  be. 

(b)  Make  the  necessary  revisions  to 
the  pertinent  page  of  the  Aircraft  Oper¬ 
ations  Record. 

§  18.17-1  Repair  base  records.  (.CAA 
policies  which  apply  to  §  18.17.)  The 
special  procedures  outlined  in  §  18.16-9 
need  not  be  followed  by  repair  stations 
or  certificated  air  carriers  repairing  or 
altering  air  carrier  aircraft.  The  repair 
base  records,  including  the  weight-con¬ 
trol  records  maintained  by  these  agen¬ 
cies,  are  interpreted  to  serve  the  identical 
purpose. 

§  18.20-1  Wood  aircraft  structures.^* 
(CAA  policies  which  apply  to  §  1820.)  — 

“Note:  Complete  informatlcm  on  the  gen¬ 
eral  design  and  fabrication  of  wood  aircraft 
structures  may  be  found  in  ANC-18,  "Design 
of  Wood  Aircraft  Structtires,"  and  ANO-19, 
"Wood  Aircraft  Inspection  and  Pabrlcatlon," 
copies  of  which  may  be  obtained  few  75c  and 
$1.00,  respectively,  from  the  Superintendent 
of  Documents,  Government  Printing  Office, 
Washington  26,  D.  C.  ' 


(a)  Materials  used  in  wood  construc¬ 
tion.  Three  general  forms  of  wood  are 
used  in  aircraft:  solid  wood,  pl3rwood, 
and  laminated  w'ood.  In  addition,  sev¬ 
eral  kinds  of  modified  wood  are  being 
used  for  special  purposes.  For  general 
repair  work,  however,  the  three  forms 
listed  above  are  of  principal  importance 
as  they  constitute  the  bulk  of  all  wood 
aircraft  construction  materials. 

(1)  Quality  of  wood.  All  wood  and 
plywood  used  in  the  repair  of  aircraft 
structures  should  be  of  aircraft  quality. 
Table  1-1  lists  the  permissible  variations 
in  characteristics  and  properties  of  air¬ 
craft  wood. 

(2)  Species  substitution.  The  species 
used  to  repair  a  part  should  be  the  same, 
as  that  of  the  original  whenever  possiWe; 
however,  permissible  substitutes  are 
given  in  Table  1-1. 

(3)  Effects  of  shrinkage.  When  the 
moisture  content  of  a  piece  of  wood  is 
lowered,  its  dimensions  decrease.  The 
dimensional  change  is  greatest  in  a  tan¬ 
gential  direction  (across  the  fibers  and 
parallel  to  the  growth  rings) ,  somewhat 
less  in  a  radial  direction  (across  the  fibers 
and  perpendicular  to  the  growth  rings) , 
and  is  negligible  in  a  longitudinal  direc¬ 
tion  (parallel  to  the  fibers). ‘ 

These  dimensional  changes  can  have 
several  detrimental  effects  upon  a  w’ood 
structure  such  as  loosening  of  fittings 
and  wire  bracing,  and  checking  or  split¬ 
ting  of  wood  members. 

A  few  suggestions  for  minimizing  these 
shrinkage  effects  are: 

(i)  Use  of  bushings  that  are  slightly 
short  so  that  whten  the  wood  member 
shrinks,  the  bushings  do  not  protrude  and 
the  fittings  may  be  tightened  firmly 
against  the  member. 

(ii)  Gradual  dropping  off  of  plywood 
face  plates  either  by  feathering  or  by 
shaping  as  shown  in  figure  1-1. 

(4)  Replacement  of  drain  holes  and 
skin  stiffeners.  Whenever  repairs  are 
made  that  require  replacing  a  portion 
that  included  drain  holes,  skin  stiffen¬ 
ers,  or  any  other  items,  the  repaired  por¬ 
tion  must  be  provided  with  similar  drain 
holes,  skin  stiffeners,  or  items  of  the  same 
dimensions  in  the  same  location.  Rein¬ 
forcing,  under  skin  repairs,  that  inter¬ 
feres  with  the  flow  of  water  from  some 
source,  such  as  inspection  holes,  must  be 
provided  with  drain  holes  at  the  lowest 
points. 

(5)  Flutter  precautions.  When  re¬ 
pairing  control  surfaces,  especially  on 
high-performance  airplanes,  care  should 
be  exercised  that  the  repairs  do  not  in¬ 
volve  the  addition  of  weight  aft  of  the 
hinge  line.  Such  procedure  may  ad¬ 
versely  disturb  the  dynamic  and  static 
balance  of  the  surface  to  a  degree  which 
would  induce  flutter.  As  a  general  rule 
it  will  be  required  to  repair  control  sur¬ 
faces  in  such  a  manner  that  the  struc¬ 
ture  is  identical  to  the  original  so  that 
the  weight  distribution  is  not  affected  in 
any  way. 

(6)  Glues  and  gluing.  Satisfactory 
glue  joints  in  aircraft  will  develop  the 
full  strength  of  wood  under  all  condi¬ 
tions  of  stress.  To  produce  this  result  the 
gluing  operation  must  be  carefully  con¬ 
trolled  so  as  to  obtain  a  continuous,  thin, 
uniform  film  of  solid  glue  in  the  joint 
with  adequate  adhesion  to  both  surfaces 
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of  the  wood.  Some  gf  the  more  impor¬ 
tant  conditiotis  involve: 

Properly  prepared  wood  surfaces. 

Glue  of  good  quality,  properly  prepared. 
Good  gluing  technique. 

(i)  Preparation  of  wood  surfaces  for 
gluing.  It  is  recommended  that  no  more 
than  eight  hours  be  permitted  to  elapse 
between  final  surfacing  and  gluing.  The 
gluing  surfaces  should  be  machined 
smooth  and  true  with  planers,  jointers 
or  special  miter  saws.  Planer  marks, 
chipped  or  loosened  grain,  and  other 
surface  irregularities  should  not  be  per¬ 
mitted.  Sandpaper  should  normally 
never  be  used  to  smooth  wood  glue 
surfaces.  Satisfactory  sawed  surfaces 
should  approach  well-planed  surfaces  in 
uniformity,  smoothness,  and  freedom 
from  crushed  fibers. 

Tooth-planing,  or  other  means  of 
roughening  smooth,  well-planed  surfaces 
of  normal  wood  before  gluing  are  not 
recommended. 

Such  treatment  of  well-planed  wood 
surfaces  may  result  in  local  irregularities 
and  objectionable  rounding  of  edges. 
While  sanding  of  planed  surfaces  is  not 
recommended  for  soft  woods,  sanding  is 
a  valuable  aid  in  improving  the  gluing 
characteristics  of  some  hard  plywood 
surfaces;  wood  that  has  been  compressed 
through  exposure  to  high  pressures  and 
temperatures;  resin-impregnated  wood 
(impreg  and  compreg) ;  and  laminated 
paper  plastic  (papreg). 

Wood  surfaces  for  gluing  should  be 
free  from  oil,  w’ax,  varnish,  shellac, 
lacquer,  enamel,  dope,  sealers,  paint, 
dust,  dirt,  old  glue,  crayon  marks  and 
other  extraneous  materials. 

Wetting  tests  are  useful  as  a  means  of 
detecting  the  presence  of  wax.  Drops  of 
water  placed  on  the  surface  of  wax- 
coated  plywood  do  not  spread  or  wet  the 
wood.  At  present,  preliminary  gluing 
tests  appear  to  be  the  only  positive  means 
of  actually  determining  the  gluing  char¬ 
acteristics  of  plywood  surfaces. 

(ii)  Glues.  Glues  used  in  aircraft 
repair  fall  into  two  general  groups; 
Casein  glues,  and  resin  glues.  Any  glue 
that  meets  the  performance  require¬ 
ments  of  applicable  Army  or  Navy 
specifications  is  satisfactory  for  use  in 
certificated  civil  aircraft.  In  all  cases 
glues  are  to  be  used  strictly  in  accord¬ 
ance  w’ith  the  glue  manufacturers’ 
recommendations. 

(a)  Casein  glues.  Casein  glues  are 
probably  more  widely  used  than  any  of 
the  resin  glues  in  aircraft  repair  work. 
The  forms,  characteristics,  and  proper¬ 
ties  of  water-resistant  casein  glues  have 
remained  substantially  the  same  for 
many  years  except  for  the  addition  of 
preservatives.  Casein  glues  for  use  in 
aircraft  should  contain  suitable  preserv¬ 
atives  such  as  the  chlorinated  phenols 
and  their  sodium  salts,  to  improve  their 
resistance  to  organic  deterioration  under 
high  humidity  exposures.  Most  casein 
Slues  are  sold  in  powder  form  ready  to 
be  mixed  with  Water  at  ordinary  room 
temperatures. 

(b)  Synthetic  resin  glues.  Synthetic 
resin  glues  for  wood  are  outstanding  in 
that  they  retain  their  strength  and 
durability  under  moist  conditions  and 
even  after  exposure  to  water.  The 


best  known  and  most  commonly  used  ‘ 
synthetic  resin  glues  are  the  phenol- 
formaldehyde,  resorcinol-formaldehyde, 
and  urea-formaldehyde  types.  Materi¬ 
als,  such  as  walnut-shell  flour  or  wood 
flour,  are  often  added  by  the  glue  manu¬ 
facturer  to  the  resin  glues  to  give  better 
working  characteristics  and  joint-form¬ 
ing  properties.  Table  1-2  has  been 
prepared  as  an  aid  in  the  selection  of 
cold-setting  synthetic  resin  glues.  It  has 
been  derived  largely  from  the  glue  manu¬ 
facturers’  directions  and  instructions, 
the  experience  of  the  users  of  glues,  and 
such  test  results  as  are  available.  This 
list  is  incomplete  and  subject  to  change 
as  some  brands  of  glues  are  discontinued, 
others  modified,  and  new  glues  developed 
and  marketed.  The  Inclusion  of  any 
glue  in  this  list  does  not  constitute  an 
endorsement  on  the  part  of  any  Govern¬ 
ment  agency  or  assurance  that  it  will 
meet  applicable  specifications. 

The  glues  listed  in  this  table  are  the 
room-temperature  setting  type.  The 
suitable  curing  temperatures  for  the 
urea- formaldehyde  type  vary  from  70°  F. 
to  75°  P.,  and  for  the  resorcinol  glues 
from  70°  P.  up.  The  strength  of  the 
joint  cannot  be  depended  upon  if  as¬ 
sembled  and  cured  at  temperatures  below 
70°  P.  Among  the  more  common  cold- 
press  synthetic  glues  which  require  a 
curing  temperature  of  at  least  70°  F.  are 
Casco  Resin  Liquid  No.  5,  Cascamite  ANS, 
Bakelite  BCV-12772,  Lauxite  77X,  Per¬ 
kins  DC-246,  Plaskon  250-2.  Uformite 
CB-551,  Weldwood,  etc.  Other  types 
available  for  use,  such  as  the  intermedi¬ 
ate  temperature  and  hot-press  types,  are 
not  presented  in  the  table  as  their  use 
generally  requires  special  equipment  and 
special  quality  control. 

(c)  Mixing  of  resin  glues.  Liquid 
resin  glues  may  come  ready  for  use  or 
in  a  form  which  requires  only  the  addi¬ 
tion  of  a  hardener.  In  all  cases  the  mix¬ 
ing,  glue  consistency,  assembly  time,  etc., 
should  comply  with  the  glue  manufac¬ 
turer’s  recommendations  and  instruc¬ 
tions.  Cold-setting,  synthetic-resin 
glues,  when  prepared  for  use,  are  usually 
sharply  limited  in  working  life,  and  care 
should  be  taken  to  discard  the  glue  and 
clean  the  equipment  before  the  end  of 
the  working-life  period.  In  very  warm 
weather  it  may  be  found  advisable  to 
keep  the  glue  pot  in  a  bath  of  cool  water, 
approximately  70“  F.,  to  prolong  the 
working  life  of  the  mixture. 

(iii)  Gluing  technique — (a)  Spread- 
ing  of  glue.  To  make  a  satisfactory  glue 
Joint,  glue  should  |)e  spread  evenly  on 
both  of  the  surfaces  to  be  joined.  It  is 
recommended  that  a  clean  brush  be  used 
and  care  taken  to  see  that  all  surfaces 
are  covered.  TTie  spreading  of  glue  on 
but  one  of  the  two  surfaces  is  not  recom¬ 
mended. 

(b)  Assembly  time  in  gluing.  Where 
pieces  of  wood  are  coated  and  exposed 
freely  to  the  air,  a  much  more  rapid 
change  in  consistency  of  the  glue  occurs  - 
than  where  the  pieces  are  laid  together 
as  soon  as  the  spreading  has  been  done. 
The  condition  of  free  exposure  is  con¬ 
veniently  referred  to  as  “open  assembly’’ 
and  the  other  as  “closed  assembly.’’ 

When  cold-setting  glues  are  coated  on 
wood  parts  and  left  exposed  to  the  atmos¬ 
phere  (open  assembly),  the  allowable 


assembly  time  is  appreciably  reduced 
compared  with  closed  assembly  periods. 
Approximate  ranges  in  assembly  times 
and  gluing  pressures  should  be  as  recom¬ 
mended  by  the  glue  manufacturer. 

'The  pressing  time  for  casein  and  resin 
glue  joints  should,  in  general,  be  seven 
hours  or  more.  Other  types  of  glue  re¬ 
quire  various  times  and  temperatures 
for  curing.  Glue  joints  increase  in 
strength  mainly  as  a  result  of  drying; 
hence,  where  it  is  convenient  to  do  so,  it 
is  better  to  maintain  pressure  from  one 
day  to  the  next.  The  longer  pressing 
periods  are  desirable,  as  this  enables  the 
joints  to  reach  a  higher  proportion  of 
their  final  strength  before  being  dis¬ 
turbed. 

(c)  Gluing  pressure.  Pressure  is  used 
to  squeeze  the  glue  out  into  a  thin  con¬ 
tinuous  film  between  the  wood  layers,  to 
force  air  from  the  joint,  to  bring  the 
wood  surfaces  into  intimate  contact  with 
the  glue,  and  to  hold  them  in  this  posi¬ 
tion  during  the  setting  of  the  glue. 

Pressure  should  be  applied  to  the  joint 
before  the  glue  becomes  too  thick  to  flow 
and  is  accomplished  by  m'eans  of  clamps, 
presses,  or  other  mechanical  devices. 

Nonuniform  gluing  pressure  com¬ 
monly  results  in  weak  and  strong  areas 
in  the  same  joint.  The  amount  of 
pressure  required  to  produce  strong 
Joints  in  aircraft  assembly  operations 
may  vary  from  125 ‘to  150  pounds  per 
square  inch  for  softwoods  and  150  to  200 
pounds  per  square  inch  for  hardwoods. 
Insufficient  pressure  and  poorly  ma¬ 
chined  wood  surfaces  usually  result  in 
thick  glue  lines  which  form  a  weak  joint 
and  should  be  carefully  guarded  against. 

(d)  Method  of  applying  pressure. 
The  methods  employed  in  applying  pres¬ 
sure  to  joints  in  aircraft  gluing  opera¬ 
tions  range  from  the  use  of  brads,  nails, 
screws,  and  clamps  to  the  use  of  hy¬ 
draulic  and  electric  power  presses. 
Hand  nailing  is  used  rather  extensively 
in  the  gluing  of  ribs  and  in  the  applica¬ 
tion  of  plywood  skins  to  the  wing,  con¬ 
trol  surfaces,  and  fuselage  frames. 

On  small  joints  such  as  found  in  wood 
ribs,  the  pressure  is  usually  applied 
only  by  nailing  the  joint  gussets  in  place 
after  spreading  the  glue.  Since  small 
nails  must  be  used  to  avoid  splitting,  the 
gussets  must  be  comparatively  large  in 
area  to  compensate  for  the  relative  lack 
of  pressure.  Nail  spacing  should  be  at 
least  four  per  square  inch  and  should  in 
no  event  be  less  than  one  nail  per  %  inch. 
Small  brass  screws  may  also  be  used  ad¬ 
vantageously  where  the  particular  parts 
to  be  glued  are  relatively  small  and  do 
not  allow  application  of  pressure  by 
means  of  clamps. 

Spar  splices  should  always  be  clamped 
by  means  of'  cabinet-maker’s  parallel 
clamps  or  similar  types.  Handspring 
clamps  should  be  used  in  conjunction 
with  softwood  only.  Due  to  their  lim¬ 
ited  pressure  area,  they  must  be  applied 
with  a  pressure-distributing  strip  or 
block  at  least  twice  as  thick  as  the  mem¬ 
ber  to  be  pressed. 

(b)  Scarf  joints — (1)  General.  The 
scarf  joint  is  the  most  satisfactory 
method  of  making  a  joint  in  the  grain 
direction  between  two  solid  wood  mem¬ 
bers.  Both  parts  should  be  cut  accu- 
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rately  because  the  strength  of  the  joint 
depends  upon  maximum  contact  be¬ 
tween  the  surfaces  being  glued. 

(2)  Grain  direction.  The  scarf  cut 
should  be  made  in  the  general  direction 
of  the  grain  slope  as  shown  in  figure  1-2. 
(See  figure  for  note  concerning  allowable 
deviation  from  grain  direction.) 

(c)  Spars — (1)  Splicing  of  spars.  A 
spar  may  be  spliced  at  any  point  except 
under  wing  attachment  fittings,  landing 
gear  fittings,  engine-mount  fittings,  or 
lift  and  interplane  strut  fittings.  These 
fittings  should  not  overlap  any  part  of 
the  splice.  Splicing  under  minor  fittings 
such  as  drag  wire,  antidrag  wire  or  com¬ 
pression  strut  fittings  is  acceptable  under 
the  following  conditions: 

The  reinforcing  plates  of  the  splice 
should  not  interfere  with  the  proper 
attachment  or  alignment  of  the  fittings. 
The  locations  of  pulley  support  brackets, 
bellcrank  support  brackets  or  control 
surface  support  brackets  should  not  be 
altered. 

The  reinforcing  plate  may  overlap 
drag  or  antidrag  wire  or  compression 
strut  fittings  if  the  reinforcing  plates  are 
on  the  front  Lace  of  the  front  spar  or 
on  the  rear  face  of  the  rear  spar.  In 
such  cases  it  will  be  necessary  to  install 
slightly  longer  bolts.  The  inside  rein¬ 
forcing  plate  should  not  overlap  drag 
strut  fittings  unless  such  overlapping 
does  not  require  sufficient  shortening  of 
compression  struts  or  changes  in  drag 
truss  geometry  to  prevent  adjustment 
for  proper  rigging.  Even  though  take-up 
Is  sufficient,  it  may  be  necessary  to 
change  the  angles  on  the  fittings. 
Splices  should  be  spaced  so  that  they  do 
not  overlap.  Acceptable  methods  of 
splicing  the  various  types  of  spars  are 
shown  in  figures  1-3  through  1-6.  Re¬ 
inforcing  plates  must  be  used  as  indi¬ 
cated  on  all  scarf  repairs  to  spars  and 
the  slopes  of  scarfs  shown  are  minimum 
slopes. 

(2)  Splicing  of  box  spar  webs.  The 
method  of  splicing  plywood  webs  is 
shown  in  figure  1-7.  Plywood  webs 
should  always  be  spliced  and  reinforced 
with  the  same  type  of  plywood.  Solid 
wood  should  never  be  used  to  replace  ply¬ 
wood  webs  as  plywood  is  stronger  in 
shear  than  solid  wood  of  the  same  thick¬ 
ness.  The  face  grain  of  plywood  re¬ 
placement  webs  and  reinforcing  plates 
should  be  in  the  same  direction  as  the 
original  member  to  insure  that  the  new 

'web  will  have  the  required  strength. 

(3)  Replacing  solid-type  spars  with 
laminated  type.  Solid  spruce  spars  may 
be  replaced  with  laminated  ones  or  vice 
versa,  provided  the  material  is  of  the 
same  high  quality.  External  plywood 
reinforcements  should  always  be  re¬ 
placed  with  plywood  as  in  the  original 
structure. 

(4)  Longitudinal  cracks  and  local 
damage.  Cracked  spars  (except  box 
spars)  may  be  repaired  by  ghiing  plates 
of  spruce  or  plywood  of  sufficient  thick¬ 
ness  to  develop  the  longitudinal  shear 
strength  of  the  spar  to  both  sides  of  it. 
Such  plates  should  extend  well  beyond 
the  termination  of  the  cracks  as  shown 
In  figure  1-8.  A  method  of  repairing 
small  local  damage  to  either  the  top  or 


bottom  side  of  a  spar  is  also  shown  in 
this  figure. 

(i)  Longitudinal  cracking  of  wood 
wing  spars  in  airplanes  operating  in  arid 
regions.  Airplanes  having  wood  spars 
and  being  operated  in  arid  regions  may 
develop  longitudinal  spar  cracks  in  the 
vicinity  of  the  plyw'ood  reinforcing 
plates.  These  cracks  result  from  the 
tendency  of  the  spar  to  shrink  when  dry¬ 
ing  takes  place.  Plywood  resists  this 
tendency  and  causes  a  cross-grain  ten¬ 
sile  failure  in  the  basic  spar.  Cracks 
start  under  the  plywood  plates;  usually, 
but  not  necessarily,  at  a  bolt  hole  or  cut¬ 
out  and  spread  in  each  direction  until,  in 
most  cases,  they  extend  a  short  distance 
beyond  the  ends  of  the  plates  where  the 
resistance  to  spar  shrinkage  disappears. 
Other  factors  which  have  been  found 
conducive  to  the  formation  of  cracks  due 
to  spar  shrinkage  in  the  region  of  ply¬ 
wood  plates  are  poor  protective  finishes, 
large  cut-outs,  and  metal  fittings  which 
utilize  two  lines  of  large  diameter  bolts. 

The  presence  of  cracks  does  not  ne¬ 
cessarily  mean  that  the  spar  must  be  dis¬ 
carded.  If  the  crack  is  not  too  long  or 
too  close  to  either  edge  and  can  be  rein¬ 
forced  properly,  it  will  probably  be  more 
econoniical  and  satisfactory  to  effect  a 
repair  than  to  install  a  new  spar  or  sec¬ 
tion.  However,  a  generally  acceptable 
procedure  suitable  for  all  airplane 
models  cannot  be  described  here.  In 
view  of  the  possible  structural  problems 
involved,  it  is  recommended  that  the 
manufacturer  or  the  Civil  Aeronautics 
Administration  be  contacted  for  specific 
instructions  before  making  repairs  not 
in  accordance  with  the  manufacturers’ 
approved  instructions  or  the  recommen- 
c’ations  of  this  manual,  because  of  the 
possibility  of  strength  deficiencies. 

(5)  Elongated  holes.  In  cases  of  elon¬ 
gated  bolt  holes  in  a  spar  or  cracks  in 
the  vicinity  of  bolt  holes,  a  new  section 
of  spar  should  be  spliced  in  or  the  spar 
replaced  entirely,  unless  the  method  of 
repair  is  specifically  approved  by  a  rep¬ 
resentative  of  the  Civil  Aeronautics  Ad¬ 
ministration.  In  many  cases  it  has  been 
found  advantageous  to  laminate  the  new 
section  of  the  spar  (using  aircraft  ply¬ 
wood  for  the  outer  faces) ,  particularly  if 
the  spar  roots  are  being  replaced. 

(d)  Ribs — (1)  General.  Complete  ribs 
should  be  made  from  a  manufacturer’s 
approved  draw’ing  or  from  a  drawing 
made  by  the  repair  agency  and  certified 
by  the  manufacturer  as  correct,  except 
that  the  original  rib  may  be  used  as  a 
pattern  in  making  the  new  rib  if  it  is  not 
too  seriously  damaged  to  permit  com¬ 
parison.  WcKxi  ribs  should  preferably 
not  be  attached  to  wood  spars  by  nails 
driven  through  the  rib  cap  strips,  as  this 
weakens  the^  rib  materially.  'The  at¬ 
tachment  should  be  by  means  of  glue, 
with  cement-coated,  barbed  or  spiraled 
nails  driven  through  the  vertical  rib 
members  on  each  side  of  the  spar.  The 
dravring  or  pattern  should  be  retained 
by  the  repair  agency  for  use  by  the  Avia¬ 
tion  Safety  agent  in  making  his  inspec¬ 
tion. 

(2)  Repairs  of  wood  structures  at  a 
joint,  between  joints,  at  trailing  edges, 
or  at  spars.  Acceptable  methods  of  re¬ 
pairing  damaged  ribs  are  shown  in  figure 
1-9. 


(3)  Compression  ribs.  Acceptable 
methcxis  of  repairing  damaged  compres¬ 
sion  ribs  are  shown  in  figure  1-10.  (A) 
illustrates  the  repair  of  a  compression 
rib  of  the  “I”  section  type,  i.  e„  wide, 
shallow  cap  strips,  a  center  plywrood  web, 
with  a  rectangular  compression  member 
on  each  side  of  the  web.  The  rib  is  as¬ 
sumed  to  be  cracked  through  cap  strips, 
web  member,  and  compression  member. 
Cut  the  compression  member  as  shown 
in  (D),  remove,  and  replace  the  shortest 
section,  adding  the  reinforcing  blocks  as 
also  shown  in  (D).  Cut  and  replace  the 
aft  portion  of  the  cap  strips,  reinforcing 
as  shown  in  figure  1-9,  except  that  the 
reinforcing  blocks  are  split  in  the  verti¬ 
cal  direction  to  straddle  the  center  web. 
The  plywood  side  plates,  as  indicated  in 

(A) ,  are  glued  on.  These  plates  are 
added  to  reinforce  the  damaged  web. 

(B)  illustrates  a  compression  rib  of  the 
type  that  is  basically  a  standard  rib  with 
rectangular  compression  members  added 
to  one  side  and  a  plywood  web  to  the 
other  side.  The  method  used  in  this 
repair  is  essentially  the  same  as  in  (A) 
except  that  the  plywood  reinforcing  plate 
show'n  solid  black  in  section  B-B  is  con¬ 
tinued  the  full  distance  between  spars. 

(C)  illustrates  a  compression  rib  of  the 
“I”  type  with  a  rectangular  vertical 
member  each  side  of  the  web.  The 
meth(xi  of  repair  is  essentially  the  same 
as  in  (A)  except  that  the  plywood  rein¬ 
forcing  plates  on  each  side  shown  in  solid 
black  in  section  C-C  are  continued,  as  in 
(C).  the  full  distance  between  spars. 

(e)  Plywood  skin — (1)  General.  Ex¬ 
tensive  repairs  to  damaged  stressed  skin 
plywood  structures  should  be  made  in 
accordance  with  specific  recommenda¬ 
tions  from  the  manufacturer.  It  is  rec¬ 
ommended  that  repairs  be  made  by 
replacing  the  entire  panel  from  one 
structural  member  to  the  next  if  damage 
is  very  extensive.  When  damaged  ply¬ 
wood  skin  is  repaired,  the  adjacent  in¬ 
ternal  structure  should  be  carefully  in¬ 
spected  for  possible  hidden  damage. 
Any  defective  frame  members  should  be 
repaired  prior  to  making  skin  repairs. 

(i)  Types  of  patches.  Four  types  of 
patches — the  surface  or  overlay  patch, 
the  splayed  patch,  the  plug  patch,  and 
the  scarf  patch — are  acceptable  for  re¬ 
pairing  plyw(X)d  skins.  Surface  patches 
should  not  be  used  on  skins  over 
^  inch  thick.  Splayed  patches  should 
not  be  used  on  skins  over  Vio  inch  thick. 
There  are  no  skin  thickness  limitations 
for  the  use  of  scarf  patches  and  plug 
patches.  . 

(ii)  Determination  of  single  or  double 
curvature.  Much  of  the  outside  surface 
of  plywood  aircraft  is  curved.  On  such 
areas,  plywood  us^  for  repairs  to  the 
skin  must  be  similarly  curved.  Curved 
skins  are  either  of  single  curvature  or 
of  double  (compound)  curvature.  A 
simple  test  to  determine  which  type  of 
curvature  exists  may  be  made  by  laying 
a  sheet  of  heavy  paper  on  the  surface  in 
question.  If  the  sheet-  can  be  made  to 
fit  the  surface  without  w-rinkling,  the 
surface  is  either  flat  or  has  single  curva¬ 
ture.  If,  however,  the  sheet  cannot  be 
made  to  fit  the  surface  without  w-rinkling, 
the  surface  is  of  double  curvature. 
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(iii)  Repairs  to  single  curvature  skin. 
Repairs  to  skins  of  single  curvature  may 
usually  be  formed  from  flat  plywood, 
either  by  bending  it  dry  or  after  soaking 
it  in  hot  water.  The  degree  of  curvature 
to  which  a  piece  of  plywood  can  be  bent 
will  depend  upon  the  direction  of  the 
grain  and  the  thickness.  Table  1-3  is 
presented  as  a  guide  in  determining 
which  process  of  bending  should  be  used 
for  the  curvature  being  considered. 

Plywood  after  softening  may  be  bent 
on  a  cold  ventilated  form  or  it  may  be 
bent  over  the  leading  edge  near  the  part 
being  patched  if  space  permits.  In  either 
method  it  should  be  allowed  to  dry  com¬ 
pletely  on  the  form.  When  bending  ply¬ 
wood  over  a  leading  edge,  drying  may  be 
hastened  by  laying  a  piece  of  coarse  bur¬ 
lap  over  the  leading  edge  before  using 
it  as  a  bending  form.  A  fan  to  circulate 
the  air  over  the  bent  piece  will  speed  the 
drying.  In  bending  pieces  of  small  radii 
or  to  speed  up  the  bending  of  a  large 
number  of  parts  of  the  same  curvature. 
It  may  be  necessary  to  use  a  heated  bend¬ 
ing  form.  The  surface  temperature  of 
this  form  may  be  as  high  as  149°  C. 
(300°  F.),  if  necessary,  without  danger 
of  damage  to  the  plywood.  The  plywood 
should  be  left  on  the  form,  however,  only 
long  enough  to  dry  to  room  conditions. 

(iv)  Repairs  to  double  curvature  skin. 
The  molded  plywood  necessary  for  a  re¬ 
pair  to  a  damaged  plywood  skin  of 
double  curvature  cannot  be  made  from 
flat  plywood  unless  the  area  to  be  re¬ 
paired  is  very  small  or  is  of  exceedingly 
slight  double  curvature;  therefore 
molded  plywood  of  the  proper  curvature 
must  be  on  hand  before  the  repair  can 
be  made.  If  molded  plywood  of  the 
proper  curvature  is  available,  the  repair 
may  be  made  following  the  recommended 
procedures. 

(2)  Splayed  patch.  Small  holes  with 
largest  dimensions  not  over  15  times  the 
skin  thickness,  in  skins  not  more  than 
Vio  inch  in  thickness,  may  be  repaired  by 
using  a  circular  splayed  patch  as  illus¬ 
trated  in  figure  1-11.  The  term  splayed 
is  used  to  denote  that  the  edges  of  the 
patch  are  tapered  but  the  slope  is  steeper 
than  is  allowed  in  scarfing  operations. 
The  following  steps  should 'be  taken  in 
making  a  splayed  patch: 

(i)  Lay  out  the  patch  according  to 
figure  1-11.  Center  the  dividers  as 
near  to  the  damage  as  is  possible  or  tack 
a  small  piece  of  plywood  over  the  hole  for 
a  center  point  and  draw  two  circles,  the 
inner  one  to  be  the  size  of  the  hole  and 
the  outer  one  marking  the  limits  of  the 
taper.  The  difference  between  the  radii 
Is  5T  (5  times  the  thickness  of  the  skin) . 
If  one  leg  of  the  dividers  has  been 
sharpened  to  a  chisel  edge,  the  dividers 
may  be  used  to  cut  the  inner  circle  com¬ 
pletely  through. 

(ii)  Taper  the  hole  evenly  to  the  outer 
circle  with  a  chisel,  knife,  or  rasp. 

(iii)  Prepare  a  circular  tapered  patch 
to  fit  the  prepared  hole,  and  glue  the 
patch  into  place  with  face  grain  direction 
matching  that  of  the  original  surface. 

(iv)  Use  waxed  paper  between  the 
patch  and  a  plywood  pressure  plate  cut 
to  the  exact  size  of  the  patch.  This 
prevents  extruded  glue  from  binding 
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patch  and  plate  together.  Center  the 
plate  carefully  over  the  patch. 

(V)  Apply  pressure.  As  there  is  no 
reinforcing  behind  this  patch,  care  must 
be  used  so  that  pressure  is  not  great 
enough  to  crack  the  skin.  On  horizontal 
surfaces,  weights  or  sandbags  will  be 
sufficient.  On  vertical  surfaces  apply 
hand  clamps  lightly  but  snugly.  On 
patches  too  far  in  for  the  use  of  standard 
hand  clamps,  jaws  of  greater  length  may 
be  improvised. 

(vi)  Fill,  sand,  and  reflnish  the  patch. 

(3)  Surface  patch.  Plywood  skins 
that  are  damaged  between  or  along 
framing  members  may  be  repaired  by 
surface  or  overlay  patches  as  shown  in 
figure  1-13.  The  damaged  skin  should 
be  trimmed  to  a  rectangular  or  triangu¬ 
lar  shape  and  the  corners  rounded.  The 
radius  of  rounded  corners  should -be  at 
least  five  times  the  skin  thickness. 
Surface  patches  should  best  be  covered 
W'ith  fabric  before  finishing.  Fabric 
should  overlap  the  original  skin  at  least 
2  inches.  Surface  patches  located  en¬ 
tirely  aft  of  the  10  percent  chord  line  or 
which  wrap  around  the  leading  edge  and 
terminate  aft  of  the  10  percent  chord 
line  are  permissible.  Patches  located 
entirely  aft  of  the  10  percent  chord  line 
should  have  their  forward  edges  beveled 
to  four  times  the  skin  thickness.  Surface 
patches  may  cover  as  much  as  one  frame 
(or  rib)  space  and  a  50-inch  perimeter. 
The  face  gj^in  direction  should  be  the 
same  as  the  original  skin. 

(4)  Scarf  patch — (i)  General.  A 
properly  prepared  and  inserted  scarf 
patch  is  the  best  repair  for  damaged 
plywood  skins.  It  is  the  preferred  type 
for  most  skin  repairs.  Figure  1-14 
shows  the  details  and  dimensions  to  be 
used  when  installing  typical  scarf  skin 
patches  when  the  back  of  the  skin  is 
accessible.  Figure  1-15  should  be  fol¬ 
lowed  when  the  back  of  the  skin  is  not 
accessible.  The  scarf  slope  of  1  in  12 
shown  in  both  figures  is  the  steepest  slope 
permitted  for  all  species  of  plywood.  If 
the  radius  of  curvature  of  the  skin  at 
all  points  on  the  trimmed  opening  is 
greater  than  100  times  the  skin  thick¬ 
ness,  a  scarf  patch  may  be  installed. 

Scarf  cuts  in  plywood  may  be  made  by 
hand  plane,  spoke  shave,  scraper  or  ac¬ 
curate  sandpaper  block.  Rasped  sur¬ 
faces,  except  at  the  corners  of  scarf 
patches,  and  sawed  surfaces  are  not  rec¬ 
ommended  as  they  are  likely  to  be  rough 
or  inaccurate. 

Nail  strip  gluing  Is  often  the  only 
method  available  for  gluing  scarf  joints 
in  plywood  when  used  in  repair  work; 
therefore  it  Is  essential  that  all  scarf 
joints  in  plywood  be  backed  with  plywood 
or  solid  wood  to  provide  adequate  nail¬ 
holding  capacity.  The  face  grain  direc¬ 
tion  of  the  plywood  patch  should  be  the 
same  as  that  of  the  original  skin. 

(ii)  Scarf  patches  (back  of  skin  acces¬ 
sible).  When  the  back  of  a  damaged 
plywood  skin  is  accessible  (such  as  a 
fuselage  skin) ,  It  should  be  repaired  with 
scarf  patches  following  the  details  shown 
In  figure  1-14.  Whenever  possible  the 
edge  of  the  patch  should  be  supported  as 
shown  in  section  C-C.  When  the  dam¬ 
age  follows  or  extends  to  a  framing  mem¬ 


ber,  however,  the  scarf  may  be  supported 
as  shown  in  section  B-B. 

Damages  that  do  not  exceed  25  times 
the  skin  thickness  in  diameter  after  be¬ 
ing  trimmed  to  a  circular  shape,  and  if 
the  trimmed  opening  is  not  nearer  than 
15  times  the  skin  thickness  to  a  framing 
member,  may  be  repaired  as  shown  In 
figure  1-14,  section  D-D.  The  backing 
block  is  especially  shaped  from  solid 
wood  and  fitted  to  the  inside  surface  of 
the  skin,  and  is  temporarily  held  in  place 
with  nails.  A  hole,  the  exact  size  of  the 
inside  circle  of  the  scarf  patch,  is  made 
in  the  block  and  is  centered  over  the 
trimmed  area  of  damage.  The  block  is 
removed  after  the  glue  on  the  patch  has 
set,  and  leaves  a  flush  surface  to  the 
repaired  skin. 

(iii)  Steps  in  making  scarf  patch 
(back  of  skin  not  accessible) .  (a)  After 
removing  damaged  sections,  install  back¬ 
ing  strips,  as  shown  in  figure  1-15,  along 
all  edges  that  are  not  fully  backed  by  a 
rib  or  a  spar.  To  prevent  warping  of 
the  skin,  backing  strips  should  be  made 
of  a  soft-textured  plywood,  such  &s  yel¬ 
low  poplar  or  spruce,  rather  than  solid 
wood.  All  junctions  between  backing 
strips  and  ribs  or  spars  should  have  the 
end  of  the  backing  strip  supported  by  a 
saddle  gusset  of  plywood. 

(b)  If  needed,  nail  and  glue  new  gus¬ 
set  plate  to  rib.  It  may  be  necessary  to 
remove  and  replace  the  old  gusset  plate 
by  a  new  saddle  gusset  or  it  may  be  nec¬ 
essary  to  nail  a  saddle  gusset  over  the 
original. 

(c)  Attach  nailing  strips  to  hold  back¬ 
ing  strips  in  place  while  the  glue  sets. 
Use  bucking  bar  where  necessary  to  pro¬ 
vide  support  for  nailing.  Unlike  the 
smaller  patches  made  in  a  continuous 
process,  work  at  the  airplane  must  wait 
while  the  glue  holding  the  backing  strips 
sets.  After  setting,  complete  finishing 
in  usual  manner. 

(5)  Plug  patches — (i)  General.  Two 
types  of  plug  patches,  oval  and  round, 
may  be  used  on  plywood  skins  provided 
the  damage  can  be  covered  by  the  patches 
whose  dimensions  are  given  in  figures  1- 
12  and  1-16.  As  the  plug  patch  is  strictly 
a  skin  repair  it  should  be  used  only  for 
damage  that  does  not  involve  the  sup¬ 
porting  structure  under  the  skin.  Oval 
patches  must  be  prepared  with  the  face 
grain  carefully  oriented  to  the  same  di¬ 
rection  as  the  original  skin.  Orientation 
of  the  face  grain  direction  of  the  round 
plug  patch  to  that  of  the  skin  surface  is 
no  problem,  as  the  round  patch  may  be 
rotated  until  grain  directions  match. 

(ii)  Steps  in  making  oval  plug  patch, 

(a)  Explore  the  area  about  the  hole  to  be 
sure  it  lies  at  least  the  width  of  the  oval 
doubler  from  a  rib  or  a  spar.  Refer  to 
figure  1-12  for  repair  details. 

(b)  Lay  a  previously  prepared  oval 
plug  patch  over  the  damage  and  trace 
the  patch.  Saw  to  the  line  and  trim  the 
hole  edges  with  a  knife  and  sandpaper. 

(c)  Mark  the  exact  size  of  the  patch 
on  one  surface  of  the  oval  doubler  and 
apply  glue  to  the  area  outside  the  line. 
The  oval  doubler  should  be  made  of  some 
soft-textured  plywood,  such  as  yellow 
poplar  or  spruce.  Insert  doubler  through 
the  hole  and  bring  it.  glue  side  up,  to 
the  underside  of  the  skin  with  its  pencil 
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outline  of  the  patch  matching  the  edges 
of  the  hole.  If  the  curvature  of  the  sur¬ 
face  to  be  repaired  is  greater  than  a  rise 
of  Va  inch  in  6  inches,  the  doubler  should 
be  preformed,  by  hot  water  or  steam 
bending,  to  the  approximate  curvature. 

(d)  Apply  nailing  strips,  outlining  the 
hole,  to  apply  glue  pressure  between 
doubler  and  skin.  Use  bucking  bar  to 
provide  support  for  nailing.  When  two 
rows  of  nails  are  used,  stagger  nail 
spacing. 

(e)  Apply  glue  to  remaining  surface 
and  to  an  equivalent  surface  on  the 
patch. 

(/)  Lay  the  patch  in  position  over  the 
doubler  and  screw  the  pressiu-e  plate 
to  the  patch  assembly  using  a  small  nail 
to  line  up  the  holes  that  have  been  previ¬ 
ously  made  with  patch  and  plate  match¬ 
ing.  No.  4  roundhead  screws  are  used. 
Lead  holes  in  the  plywood  doubler  are 
not  necessary.  Waxed  paper  or  cello¬ 
phane  between  the  plate  and  patch  pre¬ 
vents  glue  from  scaling  the  plate  to  the 
patch.  No  clamps  or  further,  pressure 
need  be  applied  as  the  nailing  strips  and 
screws  exert  ample  pressure.  Hot  sand¬ 
bags.  however,  may  be  laid  over  the  patch 
to  speed  the  setting  of  the  glue.  Finish 
in  the  usual  manner. 

(lii)  Round  plug  patch.  The  steps  in 
making  a  round  plug  patch  shown  in  fig¬ 
ure  1-16  are  identical  with  those  for 
making  the  oval  patch  except  the  inser¬ 
tion  of  the  doubler.  In  using  the  round 
patch,  where  access  is  from  only  one  side, 
the  round  doubler  cannot  be  inserted  un¬ 
less  it  has  been  split. 

(6)  Fabric  patch.  Small  holes  not  ex¬ 
ceeding  1  inch  in' diameter,  after  being 
trimmed  to  a  smooth  outline,  may  be 
repaired  by  doping  a  fabric  patch  on  the 
outside  of  the  plywood  skin.  The  edges 
of  the  trimmed  hole  should  first  be 
sealed,  and  the  fabric  patch  should  over¬ 
lap  the  plywood  skin  by  at  least  1  inch. 
Holes  nearer  than  1  inch  to  any  frame 
member  or  in  the  leading  edge,  or  frontal 
area  of  the  fuselage  should  not  be  re¬ 
paired  with  fabric  patches. 

(f)  Finishing  structural  repairs — (1) 
General.  Any  repair  to  spars,  ribs,  skin 
surfaces,  or  other  structural  parts  of  the 
airframes  involves  finishing  as  the  final 
step  in  the  job. 

(2)  Precautions  to  be  observed,  (i) 
When  making  repairs,  avoid  excessive 
contamination  of  surfaces  with  glue 
squeeze-out  at  Joints  and  on  all  surfaces. 
Excess  glue  should  always  be  removed  be¬ 
fore  applying  finish.  Because  paints 
and  glues  are  Incompatible,  even  a  slight 
amount  of  glue  underneath  the  finish 
may  cause  premature  deterioration. 

<ii)  Soiling  substances,  such  as  oil  and 
grease,  should  be  removed  as  completely 
as  possible.  Naphtha  may  be  used  to 
sponge  off  oil  and  grease.  Markings  that 
are  made  by  grease  pencils  or  lumber 
crayons  containing  wax  are  harmful 
and  should  be  removed,  but  marks  made 
by  ordinary  soft  graphite  pencils  and 
non-blotting  stamp-pad  inks  may  be 
safely  finished  over.  All  dust,  sander 
dust,  dirt,  and  other  solid  particles  should 
be  cleaned  off. 

(iii)  Sawdust,  shavings,  and  chips 
should  be  removed  from  enclosed  spaces 
before  they  are  sealed  off  by  replace¬ 


ment  of  skin.  A  vacuum  cleaner  is  useful 
for  such  cleaning. 

(iv)  Since  no  satisfactory  gluable 
sealer  has  yet  been  developed,  it  is  neces¬ 
sary  to  avoid  applying  sealer  over  the 
areas  where  glue  will  be  applied.  Areas 
to  receive  glue  should  be  marked  off  with 
pencil,  allowing  an  additional  Va  inch  on 
each  side  of  the  glue  area  to  provide  for 
misalignment  when  mating  the  parts. 
It  is  preferable  to  leave  some  unsealed 
areas  rather  than  risk  weakening  the 
glue  jomt  by  accidental  overlap  of  the 
sealer  mto  the  glued  areas. 

Finish  is  likely  to  crack  when  applied 
over  flush-driven  nails  and  screws.  To 
avoid  this  a  strip  of  tape  may  be  applied 
over  the  heads  after  application  of  sealer 
and  before  the  final  finish  is  applied. 

(Vi)  Pill  all  holes  left  from  nail-strip 
gluing  or  countersunk  nails  and  screws 
with  a  wood  filler  before  finishing  the 
surface.  It  may  be  necessary  to  cover 
with  a  patching  putty  the  slight  depres¬ 
sions  left  after  applying  filler  if  a  com¬ 
pletely  smooth  surface  is  desired,  but  as 
a  rule  patching  putty  may  safely  be  dis¬ 
pensed  with. 

(vii)  Surfaces  which  are  likely  to  come 
In  contact  with  fabric  during  the  doping 
process  should  be  treated  with  a  dope- 
proof  paint,  cellophane  tape,  etc.,  to 
protect  them  against  the  action  of  the 
solvents  in  the  dope. 

(3)  Finishing  of  interior  surfaces. 
Repaired  ribs,  spars,  interior  of  plywood 
skin,  and  other  internal  members,  in¬ 
cluding  areas  of  contact  between  metal 
and  wood,  should  be  finished  by  applying 
at  least  two  coats  of  spar  varnish. 
Built-up  box  spars  and  similar  closed 
structures  should  be  protected  on  the  in¬ 
terior  by  at  least  one  heavy  coat  of  spar 
varnish  or  llonoil.  Where  better  protec¬ 
tion  is  required,  as  on  the  surfaces  of 
wheel  wells  and  the  bottoms  of  hulls 
below  the  floor  boards,  an  additional  coat 
of  aluminized  sealer  consisting  of  12  to 
16  ounces  of  aluminum  paste  per  gallon 
of  sealer  may  be  applied. 

(4)  Finishing  of  exterior  surfaces. 
Exterior  surfaces  should  first  be  sealed 
with  at  least  two  coats  of  sealer  or  spar 
varnish.  The  surface  finish  should  then 
be  completed  by  the  application  of 
enamel,  aluminized  varnish  or  other 
special  finish  as  required  to  duplicate  the 
original  finish.  If  dope  or  lacquer- is 
used  to  complete  the  finish,  the  sealer 
coats  should  be  dope-proof.  Spar  var¬ 
nish  or  sealer  conforming  to  Specifica¬ 
tion  AN-TT-V-116  is  satisfactory. 

(5)  Finishing  of  end-grain  surfaces. 
End-grain  surfaces,  such  as  edges  of 
plywood  skins  and  holes  in  spars  and 
other  primary  structural  members,  re¬ 
quire  careful  protection.  Sand  these 
surfaces  smooth.  Apply  two  coats  of  a 
highly  pigmented  sealer,  or  one  coat 
of  wood  filler,  and  one  coat  of  clear 
sealer  to  end-grain  interior  surfaces  and 
cut  holes.  Exterior  end-grain  surfaces 
(except  those  covered  with  doped  fabric) 
require  an  additional  (third)  coat  of 
clear  sealer.  A  final  coat  of  aluminized 
varnish  may  be  applied  to  end-grain 
surfaces.  If  the  surfaces  are  to  be  fin¬ 
ished  with  dope  or  lacquer,  a*  dope-proof 
sealer  similar  to  Specification  AN-TT- 
V-116  should  be  used. 


Exposed  end-grain  includes  such  sur¬ 
faces  as  those  around  vent  holes,  inspec¬ 
tion  holes  and  fittings,  and  exposed 
scarfed  or  tapered  surfaces  such  as  those 
of  tapered  blocking. 

(6)  Finishing  with  fabric  or  tape,  (i) 
To  refinish  w4th  fabric  or  tape,  it  is  first 
necessary  to  insure  that  paint  has  been 
removed  ffom  an  area  greater  than  that 
to  be  covered  by  the  fabric. 

(ii)  Apply  two  brush  coats  of  a  dope- 
proof  sealer  similar  to  Specification 
AN-TT-V-116,  allowing  the  first  coat  to 
dry  2  hours  and  the  second  coat  at  least 
6  hours.  Follow  with  one  coat  of  clear 
dope,  and  allow  it  to  dry  45  minutes. 
Apply  a  second  coat  of  clear  dope  and 
lay  into  the  wet  film  a  piece  of  pinked- 
edge  glider  or  airplane  cloth.  All  air 
bubbles  should  be  worked  out  by  brush¬ 
ing  to  insure  maximum  adherence. 
Allow  this  to  dry  45  minutes.  Apply  one 
brush  coat  to  insure  proper  penetration 
and  at  least  one  spray  coat  of  clear  dope, 
allowing  each  to  dry  45  minutes.  The 
dried  spray  coat  may  be  scuffed  with  fine 
sandpaper  to  obtain  a  smoother  finish. 
Complete  the  refinishing  of  the  surface 
by  application  of  lacquer,  enamel,  or 
aluminized  varnish  as  required  to  match 
the  adjacent  areas, 

(lii)  The  size  of  the  fabric  patch 
should  be  such  as  to  extend  at  least  >2 
inch  on  each  side  of  any  crack  or  group 
of  cracks,  at  least  1  inch  on  each  side 
of  a  scarfed  joint  glue  line,  and  at  least 
2  inches  beyond  any  edge  of  a  skin  patch, 
to  insure  proper  adhesion, 

§  18.20-2  Fabric  covering.  iCAA  poli¬ 
cies  which  apply  to  §  18.20.) — (a)  Tex¬ 
tile  materials.  All  fabric,  surface  tape, 
reinforcing  tape,  machine  thread,  lacing 
cord,  etc.,  used  for  re-covering  or  repair¬ 
ing  an  aircraft  structure  should  be  of 
high-grade  aircraft  textile  material  of 
at  least  as  good  quality  and  equivalent 
strength  as  those  listed  in  subparagraphs 

(1)  through  (7). 

(1)  Aircraft  fabric.  Acceptable  fab¬ 
rics  for  covering  wings,  control  surfaces, 
and  fuselages  are  listed  in  table  2-1. 
Fabric  conforming  to  the  Automotive 
Material  Specifications  Incorporate  a 
continuous  marking  showing  the  specifi¬ 
cation  number  to  permit  identification 
of  the  fabric  in  the  field. 

(2)  Re-covering  aircraft  with  original 
type  fabric.  Aircraft  should  be  re-cov¬ 
ered  or  repaired  with  fabric  of  at  least  as 
good  quality  and  equivalent  strength  as 
that  originally  used  on  the  aircraft. 

(3)  Reinforcing  tape.  Acceptable 
reinforcing  tape  is  listed  in  table  2-2. 
Reinforcing  tape  should  be  of  similar 
quality  to  the  fabric  and  at  least  one-half 
the  strength  of  that  conforming  to  Spec¬ 
ification  AN-DDE>-T-91a,  Type  I. 

(4)  Surface  tape.  Surface  tape  (also 
finishing  tape)  should  have  approxi¬ 
mately  the  same  properties  as  the  fabric 
used.  See  table  2-2. 

(5)  Lacing  cord.  Lacing  cord  should 
have  a  strength  of  at  least  80  pounds 
double  or  40  pounds  single  strand.  Ac¬ 
ceptable  lacing  cord  is  listed  in  table  2-2. 

(6)  Machine  thread.  Machine  thread 
should  have  a  strength  of  at  least  5 
pounds  single  strand  (table  2-2). 
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(7)  Hand-sewing  thread.  Hand-sew¬ 
ing  thread  should  have  a  strength  of  at 
least  14  pounds  single  strand  (table  2-2) . 

(b)  Covering  practices — (1)  General. 
The  method  of  fabric  attachment  should 
be  identical,  as  far  as  strength  and  re¬ 
liability  is  concerned,  to  the  method  used 
by  the  manufacturer  of  the  airplane  to 
be  re-covered  or  repaired.  Fabric  may 
be  applied  so  that  either  the  warp  or  fill 
threads  are  parallel  to  the  line  of  flight. 
Either  the  envelope  method  or  blanket 
method  of  covering  is  acceptable.  (See 
subparagraph  (5)  of  this  paragraph.) 

(2)  Flutter  precautions.  When  re¬ 
pairing  control  surfaces,  especially  on 
high-performance  airplanes,  care  should 
be  exercised  that  the  repairs  do  not  in¬ 
volve  the  addition  of  weight  aft  of  the 
hinge  line.  Such  procedure  may  ad¬ 
versely  disturb  the  dynamic  and  static 
balance  of  the  surface  to  a  degree  which 
would  induce  flutter.  As  a  general  rule, 
it  will  be  required  to  repair  control  sur¬ 
faces  in  such  a  manner  that  the  struc¬ 
ture  is  identical  to  the  original  so  that 
the  weight  distribution  is  not  affected  in 
any  way. 

(3)  Preparation  of  the  structure  for 
covering.  In  covering  work,  one  of  the 
most  important  items  is  proper  prepara¬ 
tion  of  the  structure.  Dope- proofing, 
covering  edges  which  are  likely  to  wear 
the  fabric,  preparation  of  plywood  sur¬ 
faces  and  similar  operations,  will  do 
much,  if  properly  done,  toward  insuring 
a  well-appearing  and  long-lasting  job. 

(i)  Dope-proofing.  Treat  all  parts  of 
the  structure  which  come  in  contact 
with  doped  fabric  with  a  protective  coat¬ 
ing  such  as  aluminum  foil,  dope-proof 
paint  or  cellulose  tape.  Clad  aluminum 
and  stainless  steel  parts  need  not  be 
dope-proofed. 

(ii)  Chafe  points.  All  points  of  the 
structure  such  as  sharp  edges,  bolt  heads, 
etc.,  which  are  likely  to  chafe  or  wear  the 
covering  should  be  covered  with  doped- 
on  fabric  strips  or  covered  with  an  ad¬ 
hesive  tape.  After  the  cover  has  been 
Installed,  the  chafe  points  of  the  fabric 
should  be  reinforced  by  doping  of  fabric 
patches.  Where  a  stronger  reinforce¬ 
ment  is  required,  a  cotton  duck  or  leather 
patch  should  be  sewed  to  the  fabric  patch 
and  then  doped  in  place.  All  portions 
of  the  fabric  pierced  by  wires,  bolts  or 
other  projections  should  be  reinforced. 

(iii)  Inter-rib  bracing.  Conventional 
wing  ribs,  which  do  not  have  permanent 
inter-rib  bracing,  should  be  tied  in  posi¬ 
tion  by  means  of  cotton  tape  running 
parallel  to  the  beams.  Apply  the  tape 
bracing  to  both  the  top  and  bottom  cap- 
strips,  maintained  parallel  to  the  plane 
of  the  cover  rather  than  diagonally  be¬ 
tween  the  top  and  bottom  capstrips. 
Apply  the  tape  continuously  with  one 
turn  around  successive  capstrips,  ar¬ 
ranged  so  that  the  tape  between  the  ribs 
Is  separated  from  the  cover  by  a  distance 
equal  to  the  depth  of  the  capstrip.  Tie 
the  turn  of  tape  around  each  capstrip  by 
means  of  a  short  length  of  lacing  cord. 

(iv)  Preparation  of  plywood  surfaces 
for  covering.  Prior  to  covering  plywood 
surfaces  v/ith  fabric,  prepare  the  surface 
by  cleaning  and  applying  sealer  and 
dope. 

(a)  Cleaning.  Sand  all  surface  areas 
which  have  been  smeared  with  glue  in 


order  to  expose  a  clean  wood  surface. 
Remove  loose  deposits  such  as  wood 
chips  and  sawdust.  Remove  oil  or  grease 
spots  by  carefully  washing  with  naphtha. 

(b)  Application  of  sealer  and  dope. 
Apply  one  brush  coat  or  two  dip  coats 
(wiped)  of  a  dope-proof  sealer  such  as 
Specification  AN-TT-V-116  thinned  to 
30  percent  non-volatile  content  and  allow 
to  dry  2  to  4  hours.  Finally  before  cov¬ 
ering,  apply  two  brush  coats  of  clear 
dope  allowing  the  first  coat  of  dope  to 
dry  approximately  45  minutes  before 
applying  the  second  coat. 

(4)  Seams — (i)  Location  of  seams. 
Seams  parallel  to  the  line  of  flight  are 
preferable ;  however,  spanwise  seams  are 
acceptable. 

(ii)  Sewed  seams.  (a)  Machine- 
Sewed  Seams — Parts  D,  E,  and  F  of 
figure  2-1.  Machine-sewed  seams  should 
be  of  the  folded-fell  or  French-fell  types. 
Where  selvage  edges  or  pinked  edges  are 
joined,  a  plain  lap  seam  is  satisfactory. 

(b)  Hand-sewing  or  tacking  should 
begin  at  the  point  where  machine-sew¬ 
ing  stops  and  should  continue  to  the 
point  where  machine-sewing  or  uncut 
fabric  is  again  reached.  Hand-sewing 
should  be  locked  at  intervals  of  6  inches, 
and  the  seams  should  be  properly  fin¬ 
ished  with  a  lock  stitch  and  a  knot 
(figure  2-5).  At  the  point  where  the 
hand  sewing  or  permanent  tacking  is 
necessary,  the  fabric  should  be  so  cut 
that  it  can  be  doubled  under  before  sew¬ 
ing  or  permanent  tacking  is  performed 
(figure  2-lC).  After  hand-sewing  has 
been  completed,  the  temporary  tacks 
should  be  removed.  In  hand-sewing 
there  should  be  a  minimum  of  four 
stitches  per  inch. 

(c)  A  sewed  spanwise  seam  on  a  metal 
or  wood-covering  leading  edge  should 
be  covered  with  pinked  edge  surface 
tape  at  least  4  inches  wide. 

(d)  A  sewed  spanwise  seam  at  the 
trailing  edge  should  be  covered  with 
pinked  edge  surface  tape  at  least  IV2 
inches  wide. 

(e)  Sewed  spanwise  seams  on  the 
upper  or  lower  surface  should  be  made 
in  a  manner  that  the  amount  of  pro¬ 
tuberance  is  a  minimum.  The  seam 
should  be  covered  with  pinked  edge  tape 
at  least  3  inches  wide. 

(/)  Sewed  seams  parallel  to  the  line 
of  flight  (chordwise)  should  not  be 
placed  over  a  rib  or  be  so  placed  that  the 
lacing  will  be  through  or  across  such  a 
seam. 

(iii)  Doped  seams,  (a)  A  lapped 
and  doped  spanwise  seam  on  a  metal  or 
wood-covered  leading  edge  should  be 
covered  with  pinked  edge  surface  tape  at 
least  8  inches  wide. 

(b)  A  lapped  and  doped  spanwise 
seam  at  the  trailing  edge  should  be 
covered  with  pinked  edge  surface  tape  at 
least  1 V2  Inches  wide. 

(5)  Covering  methods — (i)  The  en¬ 
velope  rpethod.  The  envelope  method 
of  covering  is  accomplished  by  sewing 
together  widths  of  fabric  cut  to  specified 
dimensions  and  machine  sewn  to  form 
an  envelope  which  can  be  drawn  over 
the  frame.  The  trailing  and  outer 
edges  of  the  covering  should  be  machine 
sewn  unless  the  component  is  not  favor¬ 
ably  shaped  for  such  sewing,  in  which 


case  the  fabric  should  be  Joined  by  hand 
sewing. 

(ii)  The  blanket  method.  The  blanket 
method  of  covering  is  accomplished  by 
sewing  together  widths  of  fabrics  of  suf- 
ficent  lengths  to  form  a  blanket  over  the 
surfaces  of  the  frame.  The  trailing  and 
outer  edges  of  the  covering  should  be 
joined  by  a  plain  over-throw  or  baseball 
stitch.  For  airplanes  with  placard  never- 
exceed  speed  of  150  miles  per  hour  or 
less,  the  blanket  may  be  lapped  at  least 
1  inch  and  doped  to  the  frame  or  the 
blanket,  lapped  at  least  4  inches  at  the 
nose  of  metal  or  wood-covered  leading 
edges,  doped,  and  finished  with  pinked 
edge  surface  tape  at  least  8  inches  wide. 
In  fabricating  both  the  envelope  and 
blanket  coverings,  the  fabric  should  be 
cut  in  lengths  sufficient  to  pass  com¬ 
pletely  around  the  frame,  starting  at  the 
trailing  edge  and  returning  to  the  trail¬ 
ing  edge. 

(6)  Reinforcing  tape.  Reinforcing 
tape  of  at  least  the  width  of  the  cap- 
strips  should  be  placed  under  all  lacing. 
In  the  case  of  wings  with  plywood  or 
metal  leading-edge  covering,  the  rein¬ 
forcing  tape  need  be  brought  only  to  the 
front  spar  on  the  upper  and  lower  sur¬ 
faces. 

(i)  Use  of  anti-tear  strips.  On  air¬ 
craft  with  never -exceed  speed  in  excess 
of  250  miles  per  hour,  anti-tear  strips 
are  recommended  under  reinforcing  tape 
on  the  upper  surface  of  wings,  and  the 
bottom  surface  of  that  part  of  the  wing 
in  the  slipstream.  Where  the  anti-tear 
strip  is  used  on  both  the  top  and  bottom 
surfaces,  pass  it  continuously  up  to  and 
around  the  leading  edges  and  back  to  the 
trailing  edge.  Where  the  strip  is  used 
only  on  the  top  surface,  carry  it  up  to 
and  around  the  leading  edge  and  back 
on  the  lower  surface  as  far  aft  as  the 
front  beam.  For  this  purpose  the  slip¬ 
stream  should  be  considered  as  being 
equal  to  the  propeller  diameter  plus  one 
extra  rib  space  on  each  side.  Cut  anti¬ 
tear  strips  from  the  same  material  as 
used  for  covering  and  wide  enough  to 
extend  beyond  the  reinforcing  tape  on 
each  side  so  as  to  engage  the  lacing  cord. 
Attach  the  strips  by  applying  dope  to 
that  part  of  the  fabric  to  be  covered  by 
the  strip  and  applying  dope  freely  over 
the  strip. 

(7)  Lacing — (i)  Wing  lacing.  Both 
surfaces  of  fabric  covering  on  wings  and 
control  surfaces  should  be  securely  fas¬ 
tened  to  the  ribs  by  lacing  cord  or  any 
other  method  originally  approved  for  the 
aircraft.  Care  should  be  taken  to  Insure 
that  all  sharp  edges  against  which  the 
lacing  cord  may  bear  are  protected  by 
tape  in  order  to  prevent  abrasion  of  the 
cord.  Separate  lengths  of  lacing  cord 
should  be  joined  by  the  splice  knot  shown 
in  figure  2-4.  The  common  square  knot, 
which  has  a  very  low  slippage  resistance, 
should  not  be  used  for  this  purpose. 
The  utmost  care  should  be  exercised  to 
assure  uniform  tension  and  security  of 
all  stitches.  The  first  or  starting  stitch 
should  be  made  with  a  double  loop  by  the 
method  Illustrated  in  figure  2-6.  All 
subsequent  stitches  should  be  made  with 
a  single  loop  and  tied  off  with  the  stand¬ 
ard  knot  for  rib  lacing  (modified  seine 
type) ,  shown  in  figure  2-5.  The  spacing 
between  the  starting  stitch  and  the  next 
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stitch  should  be  one-half  the  normal 
stitch  spacing.  All  tie-off  knots  should 
be  placed  on  the  middle  of  the  reinforc¬ 
ing  tape  on  the  bottom  surface,  or  along 
the  edge  of  the  lower  capstrip.  The  seine 
knot  admits  a  possibility  of  improper 
tightening,  resulting  in  a  false  (slip) 
form  with  greatly  reduced  eflBciency  and 
should  not  be  used  for  stitch  tie-offs. 
The  tie-off  knot  for  the  last  stitch  should 
be  locked  by  an  additional  half-hitch. 
Where  stitching  ends,  sis  at  the  rear 
beam  and  at  the  trailing  edge,  the  last 
two  stitches  should  be  spaced  at  one-half 
normal  spacing.  Under  no  circumstan¬ 
ces  should  tie-off  knots  be  pulled  back 
through  the  lacing  holes. 

(ii)  Double-loop  lacing.  The  double¬ 
loop  lacing  illustrated  in  figure  2-7  rep¬ 
resents  a  method  for  obtaining  higher 
strengths  than  possible  with  the  stand¬ 
ard  single  lacing.  When  using  the 
double  loop  lacing,  the  tie-off  knot 
should  be  made  by  the  method  shown  in 
figure  2-S. 

(lii)  Fuselage  lacing.  Fabric  lacing  Is 
also  necessary  in  the  case  of  deep  fuse¬ 
lages,  and  on  fuselages  where  former 
strips  and  ribs  shape  the  fabric  to  a 
curvature.  In  the  latter  case  the  fabric 
should  be  laced  at  intervals  to  the  form¬ 
ers.  The  attachment  of  the  fabric  to 
fuselages  should  be  so  accomplished  as 
to  be  at  least  the  equivalent  in  strength 
and  reliability  to  that  used  by  the  manu¬ 
facturer  of  the  airplane. 

(8)  Stitch  spacing.  The  stitch  spac¬ 
ing  should  not  exceed  the  spacing 
approved  on  the  original  aircraft.  In 
case  the  spacing  cannot  be  ascertained 
due  to  destruction  of  the  covering,  ac¬ 
ceptable  rib-stitch  spacing  may  be  found 
in  figure  2-2.  The  lacing  holes  should 
be  placed  as  near  to  the  capstrip  as  pos¬ 
sible  in  order  to  minimize  the  tendency  of 
the  cord  to  tear  the  fabric.  All  lacing 
cord  should  be  lightly  waxed  with  bees¬ 
wax  for  protection.  In  case  waxed 
braided  cord  is  used,  this  procedure  is 
unnecessary.  (See  table  2-2  for  accept¬ 
able  lacing  cords.) 

(9)  Finishing  tape.  All  lacing  should 
be  covered  with  tape  of  at  least  the 
quality  and  width  as  was  used  on  the 
original  airplane.  This  tape  should  not 
be  applied  until  the  first  coat  of  dope  has 
dried.  All  inspection  openings  should 
be  reincorporated  into  the  covering,  and 
the  fabric  around  them  and  along  lead¬ 
ing  edges  reinforced  with  tape.  Where 
wear  or  friction  is  induced  by  moving 
parts  or  fittings,  a  leather  patch  should 
be  sewed  to  a  fabric  patch  and  doped 
in  place. 

(10)  Special  fasteners.  When  re¬ 
pairs  are  made  to  fabric  surfaces  at¬ 
tached  by  special  mechanical  methods, 
the  original  type  of  fastening  should  be 
duplicated. 

When  self -tapping  screws  are  used  for 
the  attachment  of  fabric  to  the  rib  struc¬ 
ture,  the  following  procedure  should  be 
observed : 

(i)  The  holes  should  be  redrilled 
where  found  necessary  due  to  wear,  dis¬ 
tortion,  etc.,  and  in  such  cases  a  screw 
one  size  larger  should  be  used  as  a  re¬ 
placement. 

(11)  The  length  of  the  screw  should  be 
sufficient  so  that  at  least  two  threads  of 


the  grip  (threaded  part)  extend  beyond 
the  rib  capstrip. 

(iii)  A  thin  washer,  preferably  cellu¬ 
loid.  should  be  used  under  the  heads  of 
screws  and  pinked-edge  tape  should  be 
doped  over  each  screw  head. 

(c)  Doping — (1)  Thinning  of  dopes. 
Dopes  are  generally  supplied  at  a  con¬ 
sistency  ready  for  brush  coats.  For 
spraying  operations  practically  all  dopes 
require  thinning.  Thinning  directions 
are  usually  listed  on  the  container  label. 
Where  thinning  operations  are  not  sup¬ 
plied,  thin  the  dope  with  a  thinner  made 
for  the  type  of  dope  being  used,  until 
suitable  brushing  and/or  spraying  prop¬ 
erties  are  obtained.  The  amount  of 
thinner  to  be  used  will  depend  on  the 
dope,  atmospheric  conditions,  the  spray¬ 
ing  equipment,  the  spraying  t^hnique  of 
the  operator,  and  the  type  of  thinner 
employed.  TTie  thinning  of  dopes  in- 
fiuences  the  drying  time  and  tautening 
properties  of  the  finish  and  it  is  neces¬ 
sary  that  it  be  done  properly.  Deter¬ 
mine  the  amount  of  thiimer  necessary 
by  using  experimental  panels  in  order 
to  ascertain  the  conditions  which  prevail 
locally  at  the  time  of  application  of  the 
dope. 

(2)  Blushing  and  use  of  blush-retard¬ 
ing  thinner.  Blushing  of  dopes  is  very 
common  when  doping  is  accomplished 
under  humid  conditions.  This  condi¬ 
tion  is  caused  by  the  rapid  evaporation 
of  thinners  and  solvents,  which  lowers 
the  temperature  on  the  surface,  causing 
condensation  of  moisture  and  producing 
the  white  appearance  known  as  blush. 
Blushing  tendencies  are  also  increased  if 
strong  currents  of  air  fiow  over  the  sur¬ 
face  when  applying  dopes  or  immediately 
thereafter. 

A  blushed  finish  has  very  little  protec¬ 
tive  or  tautening  value.  Where  the  rel¬ 
ative  humidity  is  such  that  only  a  small 
amount  of  blushing  is  encountered  in 
doping,  this  blushing  may  be  eliminated 
by  thinning  the  dope  with  a  blush-re¬ 
tarding  thinner  and  slightly  increasing 
the  room  temperature.  If  it  is  not  pos¬ 
sible  to  correct  humidity  conditions  in 
the  dope  room,  suspend  doping  opera¬ 
tions  until  more  favorable  atmospheric 
conditions  prevail.  The  use  of  large 
amount  of  blush-retarding  thinner  is  not 
advisable  because  of  the  undesirable  dry¬ 
ing  properties  accompanying  the  use  of 
this  material. 

(3)  Number  of  coats.  The  total  num¬ 
ber  of  coats  of  dope  should  not  be  less 
than  that  necessary  to  result  in  a  taut 
and  well-filled  finish  job.  A  guide  for 
finishing  fabric -covered  aircraft  follows: 

(i)  Two  coats  of  clear  dope,  brushed 
on  and  sanded  after  the  second  coat. 

(ii)  One  coat  of  clear  dope,  either 
brushed  or  sprayed,  and  sanded. 

(iii)  Two  coats  of  aluminum  pig¬ 
mented  dope,  sanded  after  each  coat. 

(iv)  Three  coats  of  pigmented  dope 
<the  color  desired),  sanded  and  rubbed 
to  give  a  smooth  glossy  finish  when  com¬ 
pleted. 

(v)  Precaution  should  be  taken  not  to 
sand  heavily  over  the  center  portion  of 
pinked  tape  and  over  spars  in  order  not 
to  damage  the  rib-stitching  cords  and 
fabric. 

(4)  Technique.  Apply  the  first  two 
coats  of  dope  by  brush  and  spread  on  the 


surface  as  uniformly  as  possible  and 
thoroughly  work  into  the  fabric.  Exer¬ 
cise  care  not  to  work  the  dope  through 
the  fabric  so  that  an  excessive  film  is 
formed  on  the  reverse  side.  The  first 
coat  should  produce  a  thorough  and  uni¬ 
form  wetting  of  the  fabric.  To  do  so, 
work  the  dope  with  the  warp  and  the 
filler  threads  for  three  or  four  brush 
strokes  and  stroke  away  any  excess  ma¬ 
terial  to  avoid  piling  up  or  dripping.  Ap¬ 
ply  succeeding  brush  coats  with  only 
sufficient  brushing  to  spread^  the  dope 
smoothly  and  evenly. 

When  doping  fabric  over  plywood  or 
metal-covered  leading  edges,  care  should 
be  taken  to  Insure  that  an  adequate  bond 
Is  obtained  between  the  fabric  and  the 
leading  edge.  Especial  care  should  be 
taken  when  using  predoped  fabric  to  use 
a  thinned  dope  In  order  to  obtain  a 
good  bond  between  the  fabric  and  the 
leading  edge. 

(5)  Applying  surface  tape  and  rein¬ 
forcing  patches.  Apply  surface  tape  and 
reinforcing  patches  with  the  second  coat 
of  dope.  Apply  surface  tape  over  all  rib 
lacing  and  over  all  sewed  seams  as  well 
as  at  all  other  points  of  the  structure 
where  tape  reinforcements  are  indicated. 

(6)  Installation  of  drainage  grommets. 
With  the  second  coat  of  dope,  install 
drainage  grommets  on  the  underside  of 
airfoils  at  the  trailing  edge  and  as  close 
to  the  rib  as  practicable.  On  fuselages, 
install  drainage  grommets  at  the  center 
of  the  underside  in  each  fuselage  bay, 
located  so  that  the  best  possible  drain¬ 
age  is  effected.  On  seaplanes  it  is  rec¬ 
ommended  to  Install  special  shielded 
grommets,  sometimes  called  marine 
grommets,  to  prevent  the  entry  of  spray. 
Also  use  this  type  of  grommet  on  land- 
planes  in  that  part  of  the  structure 
which  is  subject  to  splash  from  the  land¬ 
ing  gear  when  operating  from  wet  and 
muddy  fields.  Plastic-t3T>e  grommets 
are  doped  directly  to  the  covering. 
Where  brass  grommets  are  used,  mount 
them  on  fabric  patches  and  then  dope 
to  the  covering.  After  the  doping 
scheme  is  completed,  open  the  drain 
holes  by  cutting  out  the  fabric  with  a 
small-bladed  knife.  Do  not  open  drain¬ 
age  grommets  by  punching. 

(7)  Common  dope  troubles,  (i)  In 
cold  weather,  dopes  become  quite  viscous. 
Cold  dopes  pull  and  rope  under  the  brush, 
and  if  thinned  sufficiently  to  spray,  lack 
body  when  dry.  Prior  to  use,  allow  dopes 
to  come  to  a  temperature  approximately 
that  of  the  dope  room — 24®  C.  (75®  F  ). 

(ii)  Orange  peel  and  pebble  effect  re¬ 
sult  from  insufficiently  thinned  dope  or 
when  the  spray  gun  is  held  too  far  from 
the  surface  being  sprayed. 

(iii)  Runs,  sags,  laps,  streaks,  high 
and  low  spots  are  caused  by  improperly 
adjusted  spraying  equipment  or  improper 
spraying  technique. 

(iv)  Pin  holes  may  be  caused  by  water 
or  oil  entering  the  spray  gun.  Drain  air 
compressors,  air  regulators,  and  air  lines 
daily. 

(V)  Wet  areas  on  a  doped  surface  in¬ 
dicate  that  oil,  grease,  soap,  etc.,  had  not 
been  properly  removed  before  doping. 

(d)  Repairs  to  fabric  covering.  Re¬ 
pairs  to  fabric-covered  surfaces  should 
be  made  in  a  manner  that  will  return 
the  original  strength  and  tautness  to  the 
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faV/ric.  Sewed  repairs  and  unsewed 
(doped-on  patches  or  panels)  may  be 
made. 

(1)  Repair  of  tears  in  fabric.  Tears 
should  be  repaired  as  shown  in  figure  2-3 
by  sewing  the  torn  edges  together  using 
a  baseball  stitch  and  doping  a  piece  of 
pinked-edge  fabric  over  the  tear.  If  the 
tear  is  a  straight  rip,  the  sewing  is  started 
at  one  end  so  that  as  the  seam  is  made 
the  edges  will  be  drawn  tightly  together 
throughout  its  entire  length.  If  the 
opening  is  V-shaped,  as  is  often  the  case 
when  openings  are  cut  in  wings  to  inspect 
the  internal  structure,  the  sewing  should 
start  at  the  corner  or  point  so  that  the 
edges  of  the  cover  will  be  held  in  place 
while  the  seams  are  being  made.  The 
sewing  is  done  with  a  curved  needle  and 
well-waxed  thread.  Clean  the  surface  to 
be  covered  by  the  patch  by  rubbing  the 
surface  with  a  rag  dipped  in  dope  and 
wiping  dry  with  a  clean  rag,  or  by 
scraping  the  surface  with  a  putty  knife 
after  it  has  been  softened  with  fresh 
dope.  Dope  solvent  or  acetone  may  be 
used  for  the  same  purpose  but  care 
should  be  taken  that  it  does  not  drop 
through  on  the  inside  of  the  opposite 
surface  causing  the  dope  to  blister.  A 
patch  of  suflBcient  size  should  be  cut 
from  airplane  cloth  to  cover  the  tear  and 
extend  at  least  1 V2  inches  beyond  the  tear 
in  all  directions.  The  edges  of  the  patch 
should  either  be  pinked  similar  to  surface 
tape  or  frayed  out  about  V4  inch  on  all 
edges. 

(2)  Sewed  patch  repair.  When  the 
damage  is  such  that  it  will  not  permit 
sewing  the  edges  together,  a  sewed- in 
repair  patch  may  be  used  if  the  damage 
is  not  longer  than  16  inches  in  any  one 
direction  (see  figure  2-3).  Cut  out  the 
damaged  section  making  a  round  or  oval¬ 
shaped  opening  trimmed  to  a  smooth 
contour.  Clean  the  area  of  the  old  fabric 
to  be  doped  as  indicated  in  subparagraph 
(1)  of  this  paragraph.  Turn  the  edges  of 
the  patch  Va  inch  and  sew  to  the  edges 
of  the  opening.  Before  sewing,  fasten 
the  patch  at  several  points  w'ith  a  few 
temporary  stitches  to  facilitate  sewing 
the  seams.  After  the  sewing  is  com¬ 
pleted,  clean  the  area  of  the  old  fabric 
to  be  doped  as  indicated  for  small  repairs 
and  then  dope  the  patch  in  the  regular 
manner.  Apply  surface  tape  over  the 
seams  with  the  second  coat  of  dope.  If 
the  opening  extends  over  or  closer  than 
1  inch  to  a  rib  or  other  laced  member, 
the  patch  should  be  cut  to  extend  3  inches 
beyond  the  member.  After  sewing  has 
been  completed,  the  patch  should  be 
laced  to  the  rib  over  a  new  section  of 
reinforcing  tape  using  the  methods  of 
subparagraph  (7)  (i)  of  this  paragraph. 
The  old  rib  lacing  and  reinforcing  tape 
should  not  be  removed. 

(3)  Repair  by  sewing  in  repair  panel. 
When  the  damaged  area  exceeds  16 
inches  in  any  direction  a  new  panel 
should  be  installed. 

(i)  Remove  the  surface  tape  from  the 
ribs  adjacent  to  the  damaged  area  and 
from  the  trailing  and  leading  edges  of 
the  section  being  repaired.  Leave  the  old 
reinforcing  tape  in  place. 

(ii)  Cut  the  old  fabric  along  a  line 
approximately  1  inch  from  the  center  of 
the  ribs  on  the  sides  nearest  to  the  injury, 


and  continue  the  cuts  to  completely  re¬ 
move  the  damaged  section.  The  old 
fabric  should  not  be  removed  from  the 
leading  and  trailing  edge  unless  both 
upper  and  lower  surfaces  are  being 
re-covered.  Do  not  remove  the  rein¬ 
forcing  tape  and  lacing  at  the  ribs. 

(iMJ  Cut  a  patch  to  extend  from  the 
trailing  edge  up  to  and  around  the  lead¬ 
ing  edge  and  back  approximately  to  the 
front  beam.  The  patch  should  extend 
approximately  3  inches  beyond  the  ribs 
adjacent  to  the  damage. 

(iv)  Clean  the  area  of  the  old  fabric  to 
be  covered  by  the  patch,  put  the  patch 
in  place,  stretch  taut  and  pin.  After  the 
patch  is  pinned  in  place,  fold  under  the 
trailing  and  leading  edges  of  the  patch 
V2  inch  and  sew  to  the  old  fabric.  Fold 
the  side  edges  under  y2  inch  and  sew  to 
the  old  cover.  After  completion  of  the 
sewing,  place  reinforcing  tape  over  the 
ribs  under  moderate  tension  and  lace 
down  using  the  methods  of  subparagraph 
(7)  (i)  of  this  paragraph.  Remove  the 
temporary  pinning. 

(v)  Give  the  panel  a  coat  of  clear  dope 
and  allow  to  dry.  Install  surface  tape 
with  the  second  coat  of  dope,  over  the 
reinforcing  tape  and  over  the  edges  of 
the  panel.  Finish  the  doping  scheme 
using  regular  doping  procedures. 

This  type  of  repair  may  be  extended  to 
cover  both  the  upper  and  lower  surfaces 
and  to  cover  several  rib  bays  if  neces¬ 
sary.  The  panel  must  be  laced  to  all 
the  ribs  covered. 

(4)  Unsewed  (doped  on)  repairs.  Un¬ 
sewed  (doped  on)  repairs  may  be  made 
on  all  aircraft  fabric-covered  surfaces 
provided  the  never-exceed  speed  is  not 
greater  than  150  miles  per  hour.  A 
doped  patch  repair  may  be  used  if  the 
damage  does  not  exceed  16  Inches  in  any 
direction.  •  Cut  out  the  damaged  section 
making  a  round  or  oval -shaped  opening 
trimmed  to  a  smooth  contour.  Clean  the 
edges  of  the  opening  which  are  to  be 
covered  by  the  patch  with  grease  solvent. 
If  there  is  an  excessively  thick  finish  of 
old  dope  on  the  fabric,  sand  off  or  wash 
off  the  area  around  the  patch  with  dope 
thinner.  Support  the  fabric  from 
underneath  while  sanding. 

For  holes  up  to  8  inches  in  size,  make 
the  fabric  patch  of  sufficient  size  to  pro¬ 
vide  a  lap  of  at  least  2  inches  around  the 
hole.  On  holes  over  8  inches  in  size, 
make  the  overlap  of  the  fabric  around  the 
hole  at  least  one-fourth  the  hole  diam¬ 
eter  with  a  maximum  limit  of  lap  of  4 
inches.  If  the  hole  extends  over  a  rib  or 
closer  than  the  required  overlap  to  a  rib 
or  other  laced  member,  the  patch  should 
be  extended  at  least  3  inches  beyond  the 
rib.  In  this  case  after  the  edges  of  the 
patch  have  been  doped  in  place  and  the 
dope  has  dried,  the  patch  should  be  laced 
to  the  rib  over  a  new  section  of  reinforc¬ 
ing  tape  in  the  usual  manner.  The  old 
rib  lacing  and  reinforcing  tape  should 
not  be  removed.  All  patches  should  have 
pinked  edges,  or  if  smooth,  finished  with 
pinked-edge  surface  tape. 

(5)  Repair  by  a  doped-in  panel. 
When  the  damage  exceeds  16  inches  in 
anyulirection,  make  the  repair  by  doping 
In  a  new  panel. 

(i)  Remove  the  surface  tape  from  the 
ribs  adjacent  to  the  damaged  area  and 


from  the  trailing  and  leading  edges  of 
the  section  being  repaired.  Leave  the  old 
reinforcing  tape  and  lacing  in  place. 
Next  cut  the  fabric  along  a  line  approxi¬ 
mately  1  inch  from  the  ribs  on  the  sides 
nearest  to  the  injury,  and  continue  the 
cuts  to  completely  remove  the  damaged 
section.  The  old  fabric  should  not  be 
removed  from  the  leading  and  trailing 
edge  unless  both  upper  and  lower  sur¬ 
faces  are  being  re-covered. 

(ii)  Cut  a  patch  to  run  around  the 
trailing  edge  1  inch  and  to  extend  from 
the  trailing  edge  up  to  and  around  the 
leading  edge  and  back  approximately  to 
the  front  beam.  The  patch  should  ex- 
teiid  approximately  3  inches  beyond  the 
ribs  adjacent  to  the  damage. 

As  an  alternative  attachment  on 
metal-  or  wood-covered  leading  edges, 
the  patch  may  be  lapped  over  the  old 
fabric  at  least  4  inches  at  the  nose  of  the 
leading  edge,  doped,  and  finished  with  at 
least  8  inches  of  pinked-edge  surface 
tape. 

(iii)  Clean  the  area  of  the  old  fabric 
that  is  to  be  covered  by  the  patch  and 
apply  a  generous  coat  of  dope  to  this 
area.  Put  the  new  panel  in  place,  pull 
as  taut  as  possible,  and  apply  a  coat  of 
dope  to  the  portion  of  the  panel  which 
overlaps  the  old  fabric.  After  this  coat 
has  dried,  apply  a  second  coat  of  dope 
to  the  over-lapped  area  and  let  dry. 

(iv)  Place  reinforcing  tapfe  over  the 
ribs  under  moderate  tension  and  lace 
down  in  the  approved  manner. 

(V)  Give  the  panel  a  coat  of  clear  dope 
and  allow  to  dry.  Install  surface  tape 
with  the  second  coat  of  dope  over  the 
reinforcing  tape  and  over  the  edges  of 
the  panel.  Finish  the  doping  scheme 
using  the  regular  doping  procedure. 

This  type  of  repair  may  be  extended  to 
cover  both  the  upper  and  lower  surfaces 
and  to  cover  several  rib  bays  if  necessary. 
The  panel  should  be  laced  to  all  the  ribs 
covered,  and  doped  or  sewed  as  in  the 
blanket  method. 

(e)  Testing  of  fabric  covering.  Ten¬ 
sile  testing  of  fabric  is  a  practical  means 
for  determining  whether  a  fabric  cover¬ 
ing  has  deteriorated  to  a  point  where 
re-covering  is  necessary.  The  testing 
may  be  carried  out  in  accordance  with 
the  procedures  set  forth  in  existing  in¬ 
dustry  or  Government  specifications 
such  as  Federal  Specification  CCC-T- 
191a,  American  Society  for  Testing  Ma¬ 
terials  D39-39,  and  others.  In  all  cases 
the  specimens  should  be  tested  in  the 
undoped  condition.  The  use  of  acetone 
or  dope  thinner  is  suggested  as  a  means 
of  removing  the  dope. 

(1)  Strength  criteria  for  aircraft 
fabric. ,  (i)  Present  minimum  strength 
values  for  new  aircraft  fabric  covering 
are  contained  in  table  2-1. 

(ii)  The  maximum  permissible  deteri¬ 
oration  for  used  aircraft  fabric  based  on 
a  large  number  of  tests  is  30  percent. 
Fabric  which  has  less  than  70  percent  of 
the  original  required  tensile  strength 
should  not  be  considered  airworthy. 
Table  2-1  contains  the  minimum  tensile 
strength  values  for  deteriorated  fabric 
as  tested  in  the  undoped  condition. 

(iii)  In  cases  where  light  aircraft 
operators  use  the  Grade  “A”  type  fabric, 

but  are  only  required  to  use  “Interme- 
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diate”  Grade  fabric,  the  Grade  “A” 
material  is  still  considered  airworthy, 
provided  it  has  not  deteriorfited,  as 
tested  in  the  undoped  condition,  below 
46  pounds,  1.  e.,  70  percent  of  the  orig¬ 
inally  required  tensile  strength  value  for 
new  “Intermediate”  fabric. 

§  18  20-3  Metal  aircraft  structures. 
iCAA  policies  which  apply  to  §  18.20.)  — 

(a)  Metal  construction — (1)  I4entifica~ 
tion  and  inspection  of  materials.  Iden¬ 
tification  and  inspection  of  materials 
should  be  conducted  in  accordance  with 
§  18.20-6. 

(2)  Corrosion  prevention  treatment, 
cleaners,  and  paint  removers.  Corrosion 
prevention  treatment,  cleaning  and 
paint  removing  should  be  accomplished 
in  accordance  with  §  18.20-7. 

•  (3)  Bolts,  screws,  and  fasteners.  Ac¬ 
ceptable  means  of  attachment  are  listed 
in  §  18.20-5. 

(4)  Flutter  precautions.  When  re¬ 
pairing  control  surfaces,  especially  on 
high-performance  airplanes,  care  should 
be  exercised  that  the  repairs  do  not  in¬ 
volve  the  addition  of  weight  aft  of  the 
hinge  line.  Such  procedure  may  ad¬ 
versely  disturb  the  dynamic  and  static 
balance  of  the  surface  to  a  degree  which 
would  induce  flutter.  As  a  general  rule 
it  will  be  necessary  to  repair  control  sur¬ 
faces  in  such  a  manner  that  the  struc¬ 
ture  is  identical  to  the  original  so  that 
the  weight  distribution  is  not  affected 
in  any  way. 

(5)  Brazing.  Brazing  may  be  used  for 
major  repairs  in  aircraft  only  when  the 
particular  application  was  originally  ap¬ 
proved  for  the  aircraft.  Brazing  is  not 
generally  suitable  for  repair  of  welds  in 
steel  structures  due  to  lower  strength 
values  of  the  brazed  joint  as  compared 
to  welded  joints. 

Due  to  the  large  number  of  brazing 
alloys  used,  it  is  difBcult  to  be  certain 
that  the  one  used  for  repairing  a  brazed 
joint  would  not  combine  with  the  origi¬ 
nal  brazing  alloy  to  produce  a  low 
strength  joint. 

In  cases  where  it  is  necessary  to  re¬ 
apply  copper  alloy  brazing  material  on 
a  steel  surface  more  than  once,  and  par¬ 
ticularly  if  temperatures  over  2,000“  P. 
are  reached,  there  is  a  possibility  that 
brazing  metal  may  penetrate  between 
the  grains  in  the  steel  to  an  extent  that 
may  cause  cracking. 

Copper  brazing  of  steel  is  normally 
done  in  a  special  furnace  having  a  re¬ 
ducing  atmosphere,  and  at  a  tempera¬ 
ture  so  high  that  field  repairs  are  seldom 
feasible.  If  copper  brazing  is  attempted 
without  a  controlled  atmosphere,  the 
copper  will  probably  not  completely  wet 
and  fill  the  joint. 

(i)  Nonstructural  repairs.  Nonstruc- 
tural  repairs  may  be  made  by  brazing. 

(b)  W elded  steel  structures — (1)  Gen¬ 
eral.  Oxyacetylene  or  electric  arc  weld¬ 
ing  may  be  utilized  for  repair  of  aircraft 
structural  elements.  Most  aircraft 
structures  are  fabricated  from  one  of 
the  weldable  alloys;  however,  careful 
consideration  should  be  given  to  the  al¬ 
loy  being  welded  since  all  alloys  are  not 
readily  weldable.  In  general,  the  more 
responsive  an  alloy  steel  is  to  heat  treat- 
ipent,  the  less  suitable  it  is  for  welding, 
because  the  greater  will  be  its  tendency 


to  become  brittle  and  lose  its  ductility  in 
the  welded  area.  The  following  steels 
are  readily  weldable:  plain  carbon,  nickel 
steels  of  the  S.  A.  E.  2300  series,  chrome- 
nickel  alloys  of  the  S.  A.  E.  3100  series, 
chrome-molybdenum  steels  of  the  S.  A. 
E.  4100  series  and  low  nickel-chrome- 
molybdenum  steel  of  the  S.  A.  E.  8600 
series. 

(i)  Preparation  for  welding.  The  ele¬ 
ments  to  be  welded  should  be  properly 
held  in  place  by  welding  jigs  or  fixtures 
which  are  sufiBciently  rigid  to  prevent 
misalignment  due  to  expansion  and  con¬ 
traction  of  the  heated  material  and 
which  positively  and  accurately  locate 
the  relative  positions  of  the  pieces  to  be 
welded  together. 

(ii)  Cleaning  prior  to  welding.  The 
parts  to  be  welded  should  always  be 
cleaned  by  wire  brushing  or  other  similar 
methods.  When  a  wire  brush  is  used, 
care  should  be  taken  never  to  use  a  brush 
of  dissimilar  metal,  for  example,  brass  or 
bronze.  The  small  deposit  left  by  a  brass 
or  bronze  brush  will  materially  w’eaken 
the  weld  and  may  cause  cracking  and 
subsequent  failure  of  the  weld.  In  case 
members  were  metallized,  the  surface 
metal  may  be  removed  by  careful  sand¬ 
blasting. 

(iii)  Condition  of  completed  weld.  The 
finished  weld  should  incorporate  the  fol¬ 
lowing  characteristics: 

(a)  The  seam  should  be  smooth  and 
of  uniform  thickness. 

(&)  The  weld  metal  should  taper  off 
smoothly  into  the  base  metal. 

(c)  No  oxide  should  be  formed  on  the 
base  metal  at  a  distance  of  more  than  y2 
inch  from  the  weld. 

(d)  The  weld  should  show  no  signs 
of  blow  holes,  porosity  or  projecting 
globules. 

(e)  The  base  metal  should  show  no 
signs  of  pitting,  burning,  cracking,  or 
distortion. 

(/)  The  depth  of  penetration  should 
be  sufficient  to  insure  fusion  of  base 
metal  and  filler  rod. 

(g)  Welding  scale  should  be  removed 
by  wire  brushing  or  sandblasting. 

•  (iv)  Practices  to  guard  against.  No 
welds  should  be  filed  in  an  effort  to  make 
a  smooth  appearing  job,  as  such  treat¬ 
ment  causes  a  loss  in  strength.  Welds 
should  not  be  filled  with  solder,  brazing 
metal,  or  any  other  filler.  When  it  is 
necessary  to  reweld  a  joint  which  was 
previously  welded,  all  old-weld  material 
should  be  thoroughly  removed  before 
rewelding.  Never  weld  over  a  weld  if  it 
can  be  avoided  because  continual  heating 
causes  the  material  to  lose  its  strength 
and  to  become  brittle.  Never  weld  a 
joint  which  has  been  previously  brazed. 

(v)  Torch  size  (oxyacetylene  welding). 
The  torch  tips  should  be  of  proper  size 
for  the  thickness  of  the  material  to  be 
worked  on.  The  commonly  used  sizes 
which  experience  has  proven  to  be  satis¬ 
factory  are: 


Thickness  of  steel  In  inches 

Diameter  of 
hole  in  tip 

Drill  size 

0.015  to  0.031 . 

0.026 

-  71 

0.031  to  O.OM . 

.031 

68 

0.0R5  to  0.125 . 

.037 

63 

0.125  to  0.188 . 

.042 

58 

0.188  to  0.2.'>0 . 

.0.55 

54 

0.250  to  0.376 . 

.067 

51 

(vl)  Welding  rods  and  electrodes. 
Welding  rods  and  electrodes  for  various 
applications  have  special  properties  suit¬ 
able  for  the  application  Intended. 
Table  3-1  outlines  oxyacetylene  welding 
rod  properties,  and  table  3-2  outlines  arc 
welding  electrode  properties. 

(vii)  Rosette  welds.  Rosette  welds 
are  generally  employed  to  fuse  an  inner 
reinforcing  tube  (liner)  with  the  outer 
niember.  Where  a  rosette  weld  is  used, 
the  hole  should  be  made  in  the  outside 
tube  only  and  be  of  a  sufficient  size  to 
Insure  fusion  of  the  inner  tube.  A  hole 
diameter  of  approximately  one-fourth 
the  tube  diameter  of  the  outer  tube  has 
been  found  to  serve  adequately  for  this 
purpose.  In  cases  of  tightly  fitting 
sleeves  or  inner  liners,  the  rosettes  may 
be  omitted. 

(viil)  Heat-treated  members.  Mem¬ 
bers  which  depend  on  heat-treatment 
for  their  original  physical  properties 
should  be  welded  using  a  welding  rod 
suitable  for  producing  heat-treated  val¬ 
ues  comparable  to  those  of  the  original 
member  (see  subdivision  (vi)  of  this  sub- 
paragraph).  Such  members  must  be 
reheat-treated  to  the  manufacturer’s 
specifications  after  welding. 

(ix)  Steel  parts  not  to  be  welded — 
(a)  Brace  wires  and  cables.  Airplane 
parts  that  depend  for  their  proper  func¬ 
tioning  on  strength  properties  developed 
by  cold  working  should  not  be  welded. 
In  this  classification  are  streamlined 
wires  and  cables. 

(b)  Brazed  and  soldered  parts. 
Brazed  or  soldered  parts  must  not  be 
welded,  as  the  brazing  mixture  or  solder 
will  penetrate  the  hot  steel  and  weaken 
it. 

(c)  Alloy  standard  parts.  Alloy  steel 
parts  which  have  been  heat-treated  to 
improve  their  physical  properties  should 
not  be  welded.  This  pertains  particu¬ 
larly  to  aircraft  bolts,  turnbuckle  ends, 
axles  and  other  heat-treated  alloy  steel 
parts. 

(2)  Repair  of  tubular  members — (i) 
Inspection.  Prior  to  repairing  tubular 
members,  the  structure  surrounding  any 
visible  damage  should  be  carefully 
examined  to  insure  that  no  secondary 
damage  remains  undetected.  Second¬ 
ary  damage  may  be  produced  in  some 
structure  remote  from  the  location  of 
the  primary  damage  by  the  transmission 
of  the  damaging  load  along  the  tube. 
Damage  of  this  nature  usually  occurs 
where  the  most  abrupt  change  in  direc¬ 
tion  of  load  travel  is  experienced.  If 
this  damage  remains  undetected,  loads 
applied  in  the  normal  course  of  oper¬ 
ation  may  cause  failure  of  the  part. 
Visually  examine  closely  all  joints  for 
cracks,  welding  flaws  or  other  defects. 

(a)  Location  and  alignment  of  welds. 
Unless  otherwise  noted  welded  steel 
tubing  may  be  spliced  or  repaired  at  any 
joint  along  the  length  of  the  tube  includ¬ 
ing  the  middle  fourth.  Particular  at¬ 
tention  should  be  paid  to  proper  fit  and 
alignment  to  avoid  eccentricities. 

(il)  Members  dented  at  a  cluster. 
Dents  at  a  steel-tube  cluster  joint  may  be 
repaired  by  welding  an  especially  formed 
steel  patch  plate  over  the  dented  area 
and  surrounding  tubes,  as  shown  in 
figure  3-1.  To  prepare  the  patch  plate, 
cut  a  section  of  steel  sheet  of  the  same 
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material  and  thickness  as  the  heaviest 
tube  damaged.  Trim  the  reinforcing 
plate  so  that  the  fingers  extend  over  the 
tubes  a  minimum  of  1.5  times  the  re¬ 
spective  tube  diameter  as  shown  in  the 
figure.  Remove  all  the  existing  finish 
on  the  damaged  cluster  joint  area  to  be 
covered  by  the  reinforcing  plate.  The 
reinforcing  plate  may  be  formed  before 
any  welding  is  attempted,  or  it  may  be 
cut  and  tack-welded  to  one  or  more  of 
the  tubes  in  the  cluster  joint,  then 
heated  and  formed  around  the  joint  to 
produce  a  smooth  contour.  Apply  sufiB- 
cient  heat  to  the  plate  while  forming  so 
that  there  is  generally  a  gap  of  no  more 
than  Vi«  inch  from  the  contour  of  the 
joint  to  the  plate.  In  this  operation 
avoid  unnecessary  heating  and  exercise 
care  to  prevent  damage  at  the  apex  of 
the  angle  formed  by  any  two  adjacent 
fingers  of  the  plate.  After  the  plate  is 
formed  and  tack-welded  to  the  cluster 
joint,  weld  all  the  plate  edges  to  the 
cluster  joint. 

(hi)  Members  dented  in  a  bay. 
Dented,  bent,  cracked  or  otherwise  dam¬ 
aged  tubular  members  may  be  repaired 
by  using  a  split  sleeve  reinforcement, 
after  first  carefully  straightening  the 
damaged  member,  and  in  the  case  of 
cracks,  drilling  No.  40  (0.098)  stop  holes 
at  the  ends  of  the  crack. 

(a)  Repair  by  welded  sleeve.  This 
repair  is  outlined  in  figure  3-2.  Select 
a  length  of  steel  tube  sleeve  having  an 
inside  diameter  approximately  equal  to 
the  outside  diameter  of  the  damaged 
tube  and  of  the  same  material  and  at 
least  the  same  wall  thickness.  Diago¬ 
nally  cut  the  sleeve  reinforcement  at  a 
30®  angle  on  both  ends  so  that  the  mini¬ 
mum  distance  of  the  sleeve  from  the 
edge  of  the  crack  or  dent  Is  not  less  than 
1^'2  times  the  diameter  of  the  damaged 
tube.  Cut  through  the  entire  length  of 
the  reinforcing  sleeve  and  separate  the 
half  sections  of  the  sleeve.  Clamp  the 
two  sleeve  sections  to  the  proper  posi¬ 
tions  on  the  affected  areas  of  the  original 
tube.  Weld  the  reinforcing  sleeve  along 
the  length  of  the  two  sides,  and  weld 
both  ends  of  the  sleeve  to  the  damaged 
tube  as  shown  in  the  figure.  The  filling 
of  dents  or  cracks  with  welding  rod  in 
place  of  reinforcing  the  member  is  not 
acceptable. 

(b)  Repair  by  bolted  sleeve.  Due  to 
the  large  percentages  of  tube,  areas  re¬ 
moved  by  the  bolt  holes,  bolted  sleeve 
repairs  should  not  be  used  on  welded 
steel  structures,  without  prior  approval 
of  the  repair  by  the  Civil  Aeronautics 
Administration. 

(iv)  Welded-patch  repair.  Dents  or 
holes  in  tubing  may  be  repaired  by  a 
welded  patch  of  the  same  material  and 
one  gage  thicker,  as  shown  in  figure  3-3 
provided : 

(a)  Dented  tubing,  (f)  Dents  are  not 
deeper  than  Mo  of  tube  diameter,  do  not 
involve  more  than  Mi  of  the  tube  cir¬ 
cumference,  and  are  not  longer  than 
tube  diameter. 

(2)  Dents  are  free  from  cracks,  abra¬ 
sions  and  sharp  corners. 

(3)  The  dented  tubing  can  be  sub¬ 
stantially  reformed  without  cracking  be¬ 
fore  application  of  the  patch. 


(5)  Punctured  tubing.  Holes  are  not 
longer  than  tube  diameter  and  involve 
not  more  than  M4  of  tube  circumference. 

(c)  Location  of  patch.  No  part  of  the 
patch  is  permitted  in  the  middle  third 
of  the  tube.  The  patch  should  not  over¬ 
lap  a  tube  joint. 

(V)  Splicing  by  inner  sleeve  method. 
If  the  damage  to  a  structural  tube  is  such 
that  partial  replacement  of  the  tube  is 
necessary,  the  inner  sleeve  splice  shown 
in  figure  3-4  is  recommended,  especially 
where  a  smooth  tube  surface  is  desired. 
Diagonally  cut  out  the  damaged  portion 
of  the  tube,  and  remove  the  burr  from 
the  edges  of  the  cuts  by  filing  or  similar 
means.  Diagonally  cut  a  replacement 
steel  tube  of  the  same  material  and  di¬ 
ameter  and  at  least  the  same  wall  thick¬ 
ness  to  match  the  length  of  the  removed 
portion  of  the  damaged  tube.  At  each 
end  of  the  replacement  tube  allow  a  Ma- 
inch  gap  from  the  diagonal  cuts  to  the 
stubs  of  the  original  tube.  Select  a 
length  of  steel  tubing  of  the  same  mate¬ 
rial  and  at  least  the  same  wall  thickness 
and  of  an  outside  diameter  approxi¬ 
mately  equal  to  the  inside  diameter  of 
the  damaged  tube.  This  inner  sleeve 
tube  material  should  fit  snugly  within 
the  original  tube,  with  a  maximum  di¬ 
ameter  difference  of  Mo  inch.  Prom  this 
inner  sleeve  tube  material  cut  two  sec¬ 
tions  of  tubing,  each  of  such  a  length 
that  the  ends  of  the  inner  sleeve  will  be 
a  minimum  distance  of  IM2  tube  diam¬ 
eters  from  the  nearest  end  of  the  diag¬ 
onal  cut. 

If  the  inner  sleeve  fits  very  tightly  in 
the  replacement  tube,  chill  the  sleeve 
with  dry  ice  or  in  cold  water.  If  this  is 
insufiBcient,  polish  down  the  diameter  of 
the  sleeve  with  emery  cloth.  Weld  the 
inner  sleeve  to  the  tube  stubs  through 
the  Mb -inch  gap  between  the  stubs  com¬ 
pletely  filling  the  Mb -inch  gap  forming  a 
v/eld  bead  over  the  gap. 

(vi)  Splicing  by  outer  sleeve  method. 
If  partial  replacement  of  a  tube  is  nec¬ 
essary,  an  outer  sleeve  splice  using  a 
replacement  tube  of  the  same  diameter 
may  be  made.  However,  the  outer  sleeve 
splice  requires  the  greatest  amount  of 
wielding  and,  therefore,  it  should  be  used 
only  where  the  other  splicing  methods 
are  not  suitable.  Information  on  the 
replacement  by  use  of  the  welded  outside 
sleeve  method  is  given  in  figures  3-5  and 
3-6. 

Squarely  cut  out  the  damaged  section 
of  the  tube.  Cut  a  replacement  steel 
tube  of  the  same  material  and  diameter 
and  at  least  the  same  wall  thickness  to 
match  the  length  of  the  removed  portion 
of  the  damaged  tube.  This  replacement 
tube  must  bear  against  the  stubs  of  the 
original  tube  with  a  total  tolerance  not 
to  exceed  M2  inch.  Select  a  length  of 
steel  tubing  of  an  inside  diameter  ap¬ 
proximately  equal  to  the  outside  diame¬ 
ter  of  the  damaged  tube  and  of  the  same 
material  and  at  least  the  same  wall 
thickness.  .This  outer  sleeve  tube  mate¬ 
rial  should  fit  snugly  about  the  original 
tube  with  a  maximum  diameter  differ¬ 
ence  of  M«  inch.  Prom  this  outer  sleeve 
tube  material,  cut  two  sections  of  tubing 
diagonally  or  fishmouth,  each  of  such  a 
length  that  the  nearest  ends  of  the  outer 
sleeve  are  a  minimum  distance  of  IM2 


tube  diameters  from  the  ends  of  the  cut 
on  the  original  tube.  Use  a  fishmouth- 
cut  sleeve  wherever  possible.  Remove 
the  burr  from  all  the  edges  of  the  sleeves, 
replacement  tube,  and  original  tube 
stubs.  Slip  the  two  sleeves  over  the  re¬ 
placement  tube,  line  up  the  replacement 
tube  with  the  original  tube  stubs,  and 
slip  the  sleeves  out  over  the  center  of 
each  joint.  Adjust  the  sleeves  to  suit 
the  area  and  to  provide  maximum  rein¬ 
forcement.  Tack-weld  the  two  sleeves 
to  the  replacement  tube  in  two  places 
before  welding.  Apply  a  uniform  weld 
around  both  ends  of  one  of  the  reinforc¬ 
ing  sleeves  and  allow  the  weld  to  cool. 
Then  weld  around  both  ends  of  the  re¬ 
maining  reinforcing  tube.  Allow  one 
sleeve  weld  to  cool  before  welding  the  re¬ 
maining  tube,  to  prevent  undue  warping. 

(vii)  Splicing  using  larger  diameter 
replacement  tubes.  This  method  of 
splicing  structural  tubes  shown  in  figure 
3-7  requires  the  least  amount  of  cutting 
and  .welding.  However,  this  splicing 
method  cannot  be  used  w'here  the  dam¬ 
aged  tube  is  cut  too  near  the  adjacent 
cluster  joints  or  where  bracket  mount¬ 
ing  provisions  make  it  necessary  to 
maintain  the  same  replacement  tube  di¬ 
ameter  as  the  original.  As  an  aid  In 
installing  the  replacement  tube,  squarely 
cut  the  original  damaged  tube,  leaving 
a  minimum  short  stub  equal  to  2  M2  tube 
diameters  on  one  end  and  a  minimum 
long  stub  equal  to  4  M2  tube  diameters  on 
the  other  end. 

Select  a  spare  length  of  steel  tube  of 
the  same  material  and  at  least  the  same 
wall  thickness,  having  an  inside  diame¬ 
ter  approximately  equal  to  the  outside 
diameter  of  the  damaged  tube.  This 
replacement  tube  material  should  fit 
snugly  about  the  original  tube  with  a 
maximum  diameter  difference  of  Me  inch. 
Prom  this  replacement  tube  material, 
diagonally  or  fishmouth,  cut  a  section  of 
tubing  of  such  a  length  that  each  end 
of  the  tube  is  a  minimum  distance  of  1 V2 
tube  diameters  from  the  end  of  the  cut 
on  the  original  tube.  Use  a  fishmouth- 
cut  replacement  tube  wherever  passible. 
However,  a  diagonally  cut  tube  may  also 
be  used.  Remove  the  burr  from  the 
edges  of  the  replacement  tube  and  the 
original  tube  stubs.  If  a  fishmouth  cut 
is  used,  file  out  the  sharp  radius  of  the 
cut  with  a  small,  round  file.  Spring  the 
long  stub  of  the  original  tube  from  the 
normal  position;  slip  the  replacement 
tube  over  the  long  stub,  then  back  over 
the  short  stub.  Center  the  replacement 
tube  between  the  stubs  of  the  original 
tube.  In  several  places  tack-weld  one 
end  of  the  replacement  tube;  then  weld 
completely  around  the  end.  In  order  to 
prevent  distortion,  allow  the  weld  to  cool 
completely ;  then  weld  the  remaining  end 
of  the  replacement  tube  to  the  original 
tube. 

(3)  Repairs  at  built-in  fuselage  fit¬ 
tings.  Repairs  of  built-in  fuselage  fit¬ 
tings  may  be  accomplished  in  a  manner 
as  shown  in  figure  3-8.  Splices  should 
be  made  in  accordance  with  the  methods 
described  in  the  foregoing  sections.  The 
following  sections  outline  the  different 
methods  as  shown  in  the  figure. 

(i)  Tube  of  larger  diameter  than  orig¬ 
inal.  A  tube  (sleeve)  of  larger  diameter 
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than  original  is  used  in  the  method 
shown  in  figure  3-9.  This  necessitates 
reaming  the  fitting  holes  (at  longeron) 
to  a  larger  diameter.  The  sleeve  should 
extend  approximately  6  inches  forward 
(left  of  fitting)  of  the  joint  and  8  inches 
aft  (right  of  fitting) .  The  forward  splice 
should  be  a  30“  scarf  splice.  The  rear 
longeron  (right)  should  be  cut  off  ap¬ 
proximately  4  inches  from  the  centerline 
of  the  joint  and  a  spacer  1  inch  long 
fitted  over  the  longeron.  This  spacer 
and  longeron  should  be  edge  welded.  A 
tapered  V-cut  approximately  2  Inches 
long  should  then  be  made  in  the  aft  end 
of  the  outer  sleeve.  The  end  of  the  outer 
sleeve  should  be  swaged  to  fit  the  longe¬ 
ron  and  welded. 

(ii)  Tube  of  same  diameter  as  original. 
In  this  method,  shown  in  figure  3-9,  the 
new  section  of  tube  is  the  same  size  as 
the  longeron  forward  (left)  of  the  fit¬ 
ting.  The  rear  end  (right)  of  the  tube 
is  cut  at  30“  and  forms  the  outside  sleeve 
of  a  scarf  splice.  A  sleeve  is  centered 
over  the  forward  joint  as  indicated. 

(iii)  Simple  sleeve.  The  longeron  is 
assumed  the  same  size  on  each  side  of 
the  fitting  in  this  case,  in  figure  3-9,  and 
is  repaired  by  a  simple  sleeve  of  larger 
diameter  than  the  longeron. 

(iv)  Large  difference  in  longeron  di¬ 
ameter  each  side  of  fitting.  Figure  3-9 
(D)  assumes  that  there  is  a  quarter  of 
an  inch  difference  in  the  diameter  of  the 
longeron  on  the  two  sides  of  the  fitting. 
The  section  of  longeron  forward  (left) 
of  the  fitting  is  cut  at  30"  and  a  section 
of  tubing  of  the  same  size  as  this  tube 
and  of  such  length  as  to  extend  well  to 
the  rear  (right)  of  the  fitting  is  slipped 
through  it.  One  end  is  cut  at  30“  to  fit 
the  30"  scarf  at  left  and  the  other  end 
fishmouthed  as  shown.  This  makes  it 
possible  to  insert  a  tube  of  such  diameter 
as  to  form  an  inside  sleeve  for  the  tube 
on  the  left  of  the  fitting  and  an  outside 
sleeve  for  the  tube  on  the  right  of  the 
fitting. 

(4)  Engine  mounts — (i)  General.  All 
welding  on  an  engine  mount  should  be 
of  the  highest  quality,  since  vibration 
tends  to  accentuate  any  minor  defect 
present.  Engine  mount  members  should 
preferably  be  repaired  by  using  a  larger 
diameter  replacement  tube  telescoped 
over  the  stub  of  the  original  member, 
and  using  fishmouth  and  rosette  welds. 
However,  30°  scarf  welds  in  place  of  the 
fishmouth  welds  will  be  considered  ac¬ 
ceptable  for  engine  mount  repair  work. 

(ii)  Check  of  alinement.  Repairs  to 
engine  mounts  should  be  governed  by  ac¬ 
curate  means  of  checking  alinement. 
When  new  tubes  are  used  to  replace  bent 
or  damaged  ones,  the  original  alinement 
of  the  structure  must  be  maintained. 
This  can  be  done  by  measuring  the  dis¬ 
tance  between  points  of  corresponding 
members  that  have  not  been  distorted, 
and  by  reference  to  the  manufacturer’s 
drawings. 

(iii)  Cause  for  rejection.  If  all  mem¬ 
bers  are  out  of  alinement,  the  engine 
mount  should  be  replaced  by  one  supplied 
by  the  manufacturer  or  one  which  has 
been  built  from  the  manufacturer’s 
drawings.  The  method  of  checking  the 
alinement  of  the  fuselage  or  nacelle 


points  should  be  requested  from  the 
manufacturer. 

(iv)  Engine  mount  ring  damage. 
Minor  damage  such  as  a  crack  adjacent 
to  an  engine  attachment  lug  may  be 
repaired  by  rewelding  the  ring  and  ex¬ 
tending  a  gusset  or  a  mounting  lug  past 
the  damaged  area.  Engine  mount  rings 
which  have  been  extensively  damaged 
should  not  be  repaired  but  should  be  re¬ 
placed  unless  the  method  of  repair  is 
specifically  approved  by  an  authorized 
representative  of  the  Civil  Aeronautics 
Administration.  ^ 

(5)  Landing  'gears — (i)  Round  tube 
construction.  Landing  gears  made  of 
round  tubing  may  be  repaired  using 
standard  repairs  and  splices,  as  shown 
in  figures  3-2  and  3-8. 

(ii)  Streamline  tube  construction. 
Landing  gears  made  of  streamlined  tub¬ 
ing  may  be  repaired  by  any  one  of  the 
methods  shown  in  figures  3-9  and  3-12. 

(iii)  Axle  assemblies.  Representative 
types  of  repairable  and  nonrepairable 
landing  gear  axle  assemblies  are  shown 
in  figure  3-13.  The  types  as  shown  in 
A,  B,  and  C  of  this  figure  are  formed 
from  steel  tubing  and  may  bo  repaired  by 
any  standard  method  shown  in  the  pre¬ 
ceding  figures  of  this  manual.  However, 
it  will  always  be  necessary  to  ascertain 
whether  or  not  the  members  are  heat- 
treated. 

Tlie  axle  assembly  as  shown  in  figure 
3-13  D  is,  in  general,  of  a  nonrepairable 
type  for  the  following  reasons: 

(a)  The  axle  stub  is  usually  made  from 
a  highly  heat-treated  nickel  alloy  steel 
and  carefully  machined  to  close  toler¬ 
ances.  These  stubs  are  usually  replace¬ 
able  and  should  be  replaced  if  damaged. 

(b)  The  oleo  portion  of  the  structure 
is  generally  heat-treated  after  welding 
and  is  perfectly  machined  to  assure 
proper  functioning  of  the  shock  absorber. 
These  parts  would  be  distorted  by  weld¬ 
ing  after  machining. 

(iv)  Ski  pedestals.  Damaged  pedestals 
made  of  steel  tubing  may  be  repaired  by 
using  standard  tube  splices  as  shown  in 
figures  3-2  through  3-12. 

(6)  Built-up  tubular  wing  or  tail  sur- 
face  spars.  Built-up  tubular  wing  or 
tail  surface  spars  may  be  repaired  by 
using  any  of  the  standard  splices  and 
methods  of  repair  shown  in  the  figures 
of  this  manual  provided  the  spars  are  not 
heat-treated.  In  the  latter  case  the  en¬ 
tire  spar  assembly  would  have  to  be  re¬ 
heat-treated  to  the  manufacturer’s  spec¬ 
ifications  after  completion  of  the  repair. 
In  general,  this  will  be  found  less  prac¬ 
ticable  than  replacing  the  spar  with  one 
furnished  by  the  manufacturer  of  the 
aircraft. 

(7)  Wing  and  tail  surface  brace  struts. 
In  general  it  will  be  found  advantageous 
to  replace  damaged  wing  brace  struts 
made  either  from  round  or  streamlined 
tubing  by  new  members  purchased  from 
the  original  manufacturer.  However, 
there  is  no  objection  from  ap  airworthi¬ 
ness  point  of  view  to  rei^iring  such 
members  in  a  proper  manner.  An  ac¬ 
ceptable  method  in  case  streamlined 
tubing  is  used  will  be  found  in  figure 
3-10.  X  Similar  members  made  of  round 
tubes  may  be  repaired  using  a  standard 


splice,  as  shown  in  figures  3-2,  S-4,  or 
3-5. 

(1)  Location  of  splices.  Steel  brace 
struts  may  be  spliced  at  any  point  along 
the  length  of  the  strut  provided  the  splice 
does  not  overlap  any  part  of  an  end  fit¬ 
ting.  The  jury  strut  attachment  is  not 
considered  an  end  fitting;  therefore,  a 
splice  may  be  made  at  this  point.  The 
repair  procedure  and  workmanship 
should  be  such  as  to  minimize  distortion 
due  to  welding  and  the  necessity  for  sub¬ 
sequent  straightening  operations.  Every 
repaired  strut  should  be  carefully  ob¬ 
served  during  initial  flights  to  ascertain 
that  the  vibration  characteristics  of  the 
strut  and  attaching  components  have 
not  been  adversely  affected  by  the  repair. 
The  check  should  cover  a  wide  range  of 
speed  and  engine  power  combinations. 

(ii)  Fit  and  alinement.  When  mak¬ 
ing  repairs  to  wing  and  tail  surface  brace 
members,  particular  attention  should  be 
paid  to  proper  fit  and  alinement  to  avoid 
eccentricities. 

(8)  Repairs  to  welded  parts.  Repairs 
to  welded  assemblies  may  be  made  by 
either  of  the  following  methods: 

(1)  Replacing  welded  joint.  Cutting 
out  the  welded  joint  and  replacing  it  with 
one  properly  gusseted, 

(ii)  Replacing  weld  deposit.  Chip¬ 
ping  out  the  metal  deposited  by  the  weld 
process  and  rewelding  after  properly  re¬ 
inforcing  the  joint  by  means  of  inserts  or 
external  gussets. 

(c)  Stainless  steel  structures — (1) 
General.  Structural  components  made 
from  stainless  steel,  particularly  the  “18- 
8’’  variety  ( 18  percent  chrome,  8  percent 
nickel),  joined  by  the  very  rapid  process 
of  spot  welding,  should  be  repaired  only 
at  th*e  factory  of  origin  or  by  a  repair 
station  designated  by  the  manufacturer 
and  rated  by  the  Civil  Aeronautics  Ad¬ 
ministration  to  perform  this  type  of 
work,  unless  the  repair  method  incorpo¬ 
rates  bolted  or  riveted  connections  which 
are  specifically  approved  by  an  author¬ 
ized  representative  of  the  Civil  Aeronau¬ 
tics  Administration. 

(2)  Secondary  structural  and  non- 
structural  elements.  Elements  such  as 
tip  bows  or  leading  and  trailing  edge  tip 
strips  of  wing  and  control  surfaces  may 
be  repaired  by  soldering  with  a  50-50 
lead-tin  solder  or  a  60-40  alloy  of  these 
metals.  For  best  results  a  flux  of  phos¬ 
phoric  acid  (syrup)  should  be  used. 
Since  the  purpose  of  a  flux  is  to  attack 
the  metal  so  that  the  soldering  will  be 
effective,  any  excess  flux  should  be  re¬ 
moved  by  washing  the  joint.  Due  to  the 
high  heat  conductivity  of  stainless  steel, 
a  soldering  iron  large  enough  to  do  the 
work  properly  must  be  used.  Leaky  spot 
welded  seams  in  boat  hulls,  fuel  tanks, 
etc.,  should  be  repaired  in  a  similar  man¬ 
ner. 

(d)  Riveted  or  bolted  steel  truss  type 
structures.  Repairs  to  riveted  or  bolted 
steel  truss  type  structures  should  be 
made  employing  the  general  principles 
outlined  in  the  following  sections  on 
aluminum  alloy  structures.  Methods  of 
repair  of  vital  members  should  specif¬ 
ically  be  approved  by  a  representative  of 
the  Civil  Aeronautics  Administration. 

(e)  Aluminum  and  aluminum  alloi(^ 
structures — (1)  General.  Extensive  re- 
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pairs  to  damaged  stressed  skin  on  mono- 
coque  types  of  aluminum  alloy  structures 
should  be  made  at  the  factory  of  origin 
or  by  a  repair  station  rated  for  this  type 
of  work.  In.  any  event  such  work  should 
be  undertaken  only  by  a  certificated  me¬ 
chanic  thoroughly  experienced  in  this 
type  of  work.  The  repairs  should  pref¬ 
erably  be  made  in  accordance  with 
specific  recommendations  of  the  manu¬ 
facturer  of  the  aircraft.  In  many  cases 
repair  parts.  Joints,  or  reinforcements 
can  be  designed  and  proof  of  adequate 
strength  shown,  without  the  calculation 
of  the  actual  loads  and  stresses,  by  prop¬ 
erly  considering  the  material  and  dimen¬ 
sions  of  the  original  parts  and  the  riveted 
attachments.  Examples  illustrating  the 
principles  of  this  method  as  applied  to 
typical  repairs  are  given  in  this  manual 
or  may  be  found  in  textbooks  on  metal 
structures.  An  important  point  to  bear 
in  mind  in  making  repairs  on  monocoque 
structures  is  that  a  repaired  part  must 
be  as  strong  as  the  original  with  respect 
to  all  t3rpes  of  loads  and  general  rigidity. 

(i)  Use  of  annealed  alloys  for  struc¬ 
tural  parts.  The  use  of  annealed  178  or 
24S  allo3rs  for  any  structural  repair  of  an 
aircraft  where  corrosion  is  likely  to  oc¬ 
cur  will  not  be  considered  satisfactory  on 
accoimt  of  poor  corrosion  resisting  prop¬ 
erties. 

(ii)  Hygroscopic  materials  improperly 
moisture-proofed.  The  use  of  hygro¬ 
scopic  materials  Improperly  moisture- 
proofed  such  as  impregnated  fabrics, 
leather  and  the  like,  in  attempting  to 
effect  watertightness  of  Joints  and  seams 
will  not  be  considered  acceptable  prac¬ 
tice. 

(iii)  Drilling  oversize  holes.  Great 
care  should  be  exercised  to  avoid  drill¬ 
ing  oversize  holes  or  otherwise  decreasing 
the  effective  tensile  area  of  wing  spar 
capstrips,  wing,  fuselage,  or  fin  longi¬ 
tudinal  stringers,  or  other  highly  stressed 
tensile  members.  All  repairs  or  rein¬ 
forcements  to  such  members  should  be 
done  in  accordance  with  factory  recom¬ 
mendations  or  with  the  specific  approval 
of  a  representative  of  the  Civil  Aero¬ 
nautics  Administration. 

(iv)  Disassembly  prior  to  repairing. 
If  the  parts  to  be  removed  are  essential 
to  the  rigidity  of  the  complete  structure, 
the  remaining  structure  should  be  ade¬ 
quately  supported  prior  to  disassembly, 
in  such  a  manner  as  to  prevent  distortion 
and  permanent  damage  to  the  remainder 
of  the  structure.  Rivets  may  be  removed 
by  using  special  tools  developed  for  the 
purpose  or  by  center-punching  the  heads, 
drilling  not  quite  through  with  a  drill 
of  the  same  si2«  as  the  rivets,  and  shear¬ 
ing  the  heads  off  by  a  sharp  blow  with  a 
small  cold  chisel.  Rivet  Joints  adjacent 
to  the  damaged  parts  should  be  inspected 
for  partial  failure  (slippage)  by  remov¬ 
ing  one  or  more  rivets  to  see  if  the  holes 
are  elongated  or  the  rivets  have  started 
to  shear. 

(2)  Selection  of  material  for  replace¬ 
ment  parts.  In  selecting  the  alloy,  it  is 
usually  satisfactory  to  use  24S  in  place  of 
17S  since  the  former  is  stronger.  Hence, 
it  will  not  be  permissible  to  replace  24S 
by  17S  unless  the  deficiency  in  strength 
of  the  latter  material  has  been  compen¬ 
sated  by  an  increase  in  material  thick- 
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ness  or  the  structural  strength  has  been 
substantiated  by  tests  or  analyses.  In¬ 
formation  on  the  comparative  strength 
properties  of  these  alloys,  as  well  as 
14S,  R-301,  61S,  758,  etc.,  is  contained 
in  ANC-5a,  “Strength  of  Metal  Aircraft 
Elements."  The  choice  of  temper  de¬ 
pends.  of  course,  upon  the  severity  of 
the  subsequent  forming  operations. 
Parts  having  single  curvature  and 
straight  bend  lines  with  a  large  bend 
radius  may  be  advantageously  formed 
from  heat-treated  material,  while  a  part 
such  as  a  fuselage  frame  would  have  to 
be  formed  from  soft  annealed  sheet  and 
heat-treated  after  forming.  8heet  metal 
parts  which  are  to  be  left  impainted 
should  be  made  of  clad  (aliuninum 
coated)  material.  All  sheet  material  and 
finished  parts  should  be  free  from  cracks, 
scratches,  kinks,  tool  marks,  corrosion 
pits,  and  other  defects  conducive  to 
cracking. 

(i)  Forming  sheet  metal  parts.  Bend 
lines  should  preferably  be  made  to  lie 
at  an  angle  to  the  grain  of  the  metal 
(preferably  90®).  Before  bending,  all 
rough  edges  should  be  smoothed,  burrs 
removed,  and  relief  holes  drilled  at  the 
ends  of  bend  lines  and  at  corners  to  pre¬ 
vent  cracks  from  starting.  For  material 
in  the  heat-treated  condition,  the  bend 
radius  should  be  large.  See  tabfe  3-3 
for  recommended  bend  radii. 

(3)  Heat  treatment — (i)  General.  All 
structural  aluminum  alloy  parts  should 
be  heat  treated  in  accordance  with  the 
heat  treatment  instructions  issued  by 
the  manufacturers  of  the  materials.  If 
the  heat  treatment  produces  warping, 
the  parts  should  be  straightened  imme¬ 
diately  after  quenching.  Parts  riveted 
together  should  be  heat  treated  before 
riveting,  since  heat  treating  after  rivet¬ 
ing  causes  warping.  When  riveted  as¬ 
semblies  are  heated  in  a  salt  bath,  the 
salt  cannot  be  entirely  washed  out  of  the 
crevices  and  causes  corrosion. 

(ii)  Quenching  in  hot  water  or  air. 
The  quenching  of  178  or  248  alloys  in 
water  above  100°  F,  or  air  at  any  tem¬ 
perature  after  heat  treatment  will  not 
be  satisfactory.  For  clad  material,  when 
the  use  of  cold  water  will  result  in  too 
great  a  distortion  of  the  finished  part, 
the  use  of  oil,  hot  water,  water  spray  or 
forced  air  draft  is  satisfactory,  provided 
the  parts  will  not  be  subject  to  severe 
corrosion  in  service.  Quenching  in  still 
air  is  not  satisfactory. 

(iii)  Transfering  too  slowly  from  heat 
treatment  medium  to  quench  tank.  In¬ 
sufficiently  rapid  transfer  of  178  or  248 
alloys  from  the  heat  treatment  medium 
to  the  quench  tank  will  not  be  considered 
good  practice.  (An  elapsed  time  of  10 
to  15  seconds  will,  in  many  cases,  result 
in  noticeably  impaired  corrosion  re¬ 
sistance.) 

(iv)  Reheating  at  temperatures  above 
boiling  water.  Reheating  at  temper¬ 
atures  above  that  of  boiling  water  of 
178  or  248  alloys  after  heat  treatment, 
and  the  baking  of  primers  at  temper¬ 
atures  above  that  of  boiling  water,  will 
not  be  considered  acceptable  without 
subsequent  complete  and  correct  heat 
treatment,  as  such  practice  tends  to  im¬ 
pair  the  original  heat  treatment. 


(4)  Riveting — (i)  Identification  of 
rivet  material.  Identification  of  rivet 
material  is  contained  in  §  18.20-5. 

(ii)  Replacement  of  aluminum  alloy 
rivets.  All  protruding  head  rivets 
(round-head,  fiat-head,  and  brazier- 
head)  may  be  replaced  by  rivets  of  the 
same  type  or  by  AN-470  Universal-head 
rivets.  Flush-head  rivets  should  be  used 
to  replace  flush-head  rivets. 

(a)  Replacement  rivet  size  and 
strength.  Replacements  should  be  made 
with  rivets  of  the  same  size  and  strength 
wherever  possible.  If  the  rivet  hole  has 
become  enlarged,  deformed,  or  otherwise 
damaged,  the  hole  should  be  drilled  or 
reamed  for  the  next  larger  size  rivet, 
care  being  taken,  however,  that  the  edge 
distances  and  spacings  are  not  less  than 
minimums  listed  in  (b)  of  this  subdi¬ 
vision.  Rivets  may  not  be  replaced  by 
a  kind  of  lower  strength  properties,  un¬ 
less  the  lower  strength  is  adequately 
compensated  for  by  an  increase  in  size 
or  a  greater  number  of  rivet.s,  provided 
the  edge  distances  and  spacings  are  not 
less  than  the  minimiuns  listed  in  (b)  of 
this  subdivision. 

(b)  Replacement  rivet  edge  distances 
and  spacings  for  sheet  joints.  Rivet 
edge  distance  is  defined  as  the  distance 
from  the  center  of  the  rivet  hole  to  the 
nearest  edge  of  the  sheet.  Rivet  spac¬ 
ing  is  the  distance  from  the  center  of  the 
rivet  hole  to  the  center  of  the  adjacent 
rivet  hole.  Edge  distances  and  spacings 
should  not  be  less  than  the  following : 

(1)  Single  row.  Edge  distances  not 
less  than  two  times  the  diameter  of  the 
rivet  and  spacing  not  less  than  three 
times  the  diameter  of  the  rivet. 

(2)  Double  row.  Edge  distance  and 

spacing  not  less  than  the  minimums 
shown  in  figures  3-14.  ^ 

(3)  Triple  or  multiple  rows.  Edge 
distance  and  spacing  not  less  than  the 
minimums  shown  in  figures  3-14. 

(iii)  Use  of  A17S-T3  aluminum  alloy 
replacement  rivets.  It  will  be  considered 
acceptable  to  replace  all  178-T3  rivets  of 
3^10-inch  diameter  or  less,  and  also  all 
248-T4  rivets  of  %2-inch  diameter  or  less 
with  A178-T3  rivets  for  general  repairs, 
provided  the  replacement  rivets  are 
inch  greater  in  diameter  than  the  rivets 
they  replace,  and  provided  the  edge  dis¬ 
tances  and  spacings  are  not  less  than 
the  minimums  listed  in  subdivision  (ii) 
(b)  of  this  subparagraph. 

(iv)  Driving  of  rivets.  A178  rivets 
may  be  driven  in  the  condition  received, 
but  178  rivets  above  inch  in  diameter 
and  all  248  rivets  should  either  be  kept 
refrigerated  in  the  "as  quenched”  condi¬ 
tion  until  driven  or  be  reheat-treated  just 
prior  to  driving  as  they  would  otherwise 
be  too  hard  for  satisfactory  riveting. 
Dimensions  for  formed  flat  rivet  heads 
are  shown  in  figure  3-15,  together  with 
commonly  found  rivet  imperfections, 
which  should  be  guarded  against. 

(V)  Blind-type  and  hollow  rivets. 
Hollow  rivets  should  not  be  substituted 
for  solid  rivets  in  load  carrying  members 
without  specific  approval  of  the  applica¬ 
tion  by  a  representative  of  the  Civil  Aero¬ 
nautics  Administration. 

Blind  rivets  may  be  used  in  blind 
locations  in  accordance  with  the  condi¬ 
tions  listed  in  §  18.20-5,  provided  the  edge 
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distances  and  spacings  are  not  less  than 
the  minimums  listed  in  subdivision  (ii) 
(b)  of  this  subparagraph. 

(Vi)  hiew  and  revised  rivet  patterns. 

A  new  or  revised  rivet  pattern  should  be 
designed  for  the  strength  required  in  ac¬ 
cordance  with  the  specific  instructions 
in  subparagraph  (5)  (vi)  and  (viii)  id) 
of  this  paragraph. 

A  general  rule  for  the  diameter  of 
rivets  used  to  join  dural  sheets  is  to  use 
a  diameter  approximately  three  times  the 
thickness  of  the  sheet,  or  somewhat 
larger  for  thin  sheet.  Rivets  should  not 
be  u.sed  where  they  would  be  placed  in 
tension  tending  to  pull  the  heads  off.  A 
lap  joint  of  thin  sheets  should  be  “backed 
up-  by  a  stiffening  section. 

(5)  Repair  methods — (i)  Precautions. 
When  adding  or  replacing  rivets  adja¬ 
cent  or  near  to  17S  or  24S  rivets  which 
have  been  installed  previously,  great  care 
should  be  exercised  or  the  older  rivets 
will  be  loosened  or  may  fail  due  to  sharp 
vibrations  in  the  structures  caused  by 
the  action  of  the  rivet  gun  and  bucking 
bar.  In  every  case  all  adjacent  rivets 
should  be  carefully  examined  after  the 
repair  or  alteration  is  finished  to  ascer¬ 
tain  that  they  have  not  been  harmed  by 
adjacent  operations. 

Rivet  holes  should  be  drilled,  round, 
straight,  and  free  from  cracks.  The  snap 
used  in  driving  the  rivets  should  be 
cupped  slightly  flatter  than  the  rivet 
heads  shown  in  figure  3-15.  Rivets  should 
be  driven  straight  and  tight,  but  not 
overdriven  or  driven  while  too  hard, 
since  the  finished  rivet  must  be  free  from 
cracks.  Information  on  special  methods 
of  riveting,  such  as  flush  riveting,  may 
usually  be  obtained  from  manufacturer’s 
service  manuals, 

(ii)  Splicing'  of  tubes.  Round  or 
streamlined  tubular  members  may  be  re¬ 
paired  by  splicing  as  shown  in  figure 
3-16.  Splices  in  struts  should  not  over¬ 
lap  the  fittings. 

When  solid  rivets  go  completely  ^ 
through  hollow  tubes,  their  diameter  ’ 
should  be  at  least  one-eighth  of  the  out¬ 
side  diameter  of  the  outer  tube.  Rivets 
which  are  loaded  in  shear  should  be  ham¬ 
mered  only  enough  to  form  a  small  head, 
and  no  attempt  should  be  made  to  form 
the  standard  round  head.  The  amount 
of  hammering  required  to  form  the 
standard  round  head  often  causes  the 
rivet  to  buckle  inside  the  tube.  Satis¬ 
factory  rivet  heads  may  be  produced  in 
such  installations  by  spinning,  if  the 
proper  equipment  is  available.  Correct 
and  incorrect  examples  of  this  type  of 
rivet  application  are  incorporated  in 
figure  3-16. 

(iii)  Repairs  to  24S-T36  and  75S-T6 
alloy  members.  Repairs  involving  24S- 
T36  alloy  members  should  be  made  with 
the  same  material.  The  75S  alloy  has 
greater  tensile  strength  than  other  com¬ 
monly  used  aluminum  alloys  such  as  14S 
and  24S  and  it  is  subject  to  somewhat 
greater  notch  sensitivity.  In  order  to 
take  advantage  of  its  higher  strength 
characteristics,  particular  attention 
should  be  paid  in  design  of  parts  to  avoid 
notches,  small  radii,  large  or  rapid 
changes  in  cross-sectional  area.  In  fab¬ 
rication.  more  care  should  be  taken  to 
avoid  processing  and  handling  defects, 


such  as  machine  marks,  nicks,  dents, 
burrs,  scratches  and  forming  cracks. 
Cold  straightening  or  forming  of  75S-T6 
can  cause  cracking;  hence,  it  may  be 
advisable  to  limit  this  processing  to 
minor  cold  straightening. 

(iv)  Wing  and  tail  surface  ribs.  Dam¬ 
aged  aluminum  alloy  ribs  either  pf  the 
stamped  sheet-metal  type  or  the  built-up 
type  employing  special  sections,  square 
or  round  tubing,  may  be  repaired  by  the 
additions  of  suitable  reinforcement.  Ac-  • 
ceptable  methods  of  repair  are  shown  in 
figures  3-17  and  3-18.  These  examples 
deal  with  types  of  ribs  commonly  found 
in  small  and  medium  aircraft.  Any 
other  method  of  reinforcement  should  be 
specifically  approved  by  a  representative 
of  the  Civil  Aeronautics  Administration. 

(o)  Trailing  and  leading  edges  and  tip 
strips.  Repairs  to  wing  and  control  sur¬ 
face  trailing  and  leading  edges  and  tip 
strips  should  be  made  by  properly  exe¬ 
cuted  and  reinforced  splices.  Acceptable 
methods  of  trailing  edge  repairs  are 
shown  in  figure  3-19. 

(V)  Repair  of  damaged  skin — (a)  Re¬ 
placement  of  portions  of  skin  panels.  In 
case  metal  skin  is  damaged  extensively, 
repairs  should  be  made  by  replacing  an 
entire  sheet  panel  from  one  structural 
member  to  the  next.  The  repair  seams 
should  be  made  to  lie  along  stiffening 
members,  bulkheads,  etc.,  and  each  seam 
should  be  made  exactly  the  same  in  re¬ 
gard  to  rivet  size,  spacing,  and  rivet 
pattern  as  the  parallel  manufactured 
seams  at  the  edges  of  the  original  sheet. 
If  the  two  manufactured  seams  are  dif¬ 
ferent,  the  stronger  one  should  be  copied. 
See  figure  3-20  for  typical  acceptable 
methods  of  repairs. 

(b)  Patching  of  small  holes.  Small 
holes  in  skin  panels  which  do  not  in¬ 
volve  damage  to  the  stiffening  members 
may  be  patched  by  covering  the  hole  with 
a  patch  plate  in  the  manner  shown  in 
figure  3-20. 

(vi)  Splicing  of  sheets.  In  some  cases 
the  method  of  copying  the  seams  at  the 
edges  of  a  sheet  may  not  be  satisfactory; 
for  example,  when  the  sheet  has  cutouts, 
or  doubler  plates  at  an  edge  seam,  or 
when  other  members  transmit  loads  into 
the  sheet.  In  these  cases,  the  splice 
should  be  designed  as  illustrated  in  the 
following  example: 

Material:  Clad  17S  sheet,  0.032  inch  thick¬ 
ness.  Width  of  sheet  (1.  e.  length  at  splice) 
=  “W"  =  10  Inches. 

To  determine  rivet  size  and  pattern  for  a 
single-lap  joint,  similar  to  Figure  3-14: 

(a)  Use  rivet  diameter  of  approximately 
three  times  the  sheet  thickness.  3  x  0.032  = 
0.096  Inch.  Use  Vo  A17S-T3  rivets  (%2  A17S- 
T3  would  also  be  satisfactory) . 

(b)  Determine  the  number  of  rivets  re¬ 
quired  per  Inch  of  width,  “W",  from  table 
3-5.  Number  per  Inch =4.9  X  15  =  3.7  Total 
number  of  rivets  required  =  10  x  3.7  =  37 
rivets. 

(o)  Lay  out  rivet  pattern  with  spacings 
not  less  than  those  shown  In  figiire  3-14. 
Referring  to  figure  3-14A,  it  Is  seen  that  a 
double-row  pattern  with  the  minimum  spac¬ 
ing  will  give  a  total  of  40  rivets.  However, 
as  only  37  rivets  are  required,  two  rows  of  19 
rivets  each,  equally  spaced  over  the  10  Inches 
will  result  In  a  satisfactory  splice. 

(vll)  Straightening  of  stringers  or 
intermediate  frames — (a)  Members 


slightly  bent.  Members  which  are 
slightly  bent  may  be  straightened  cold 
and  examined  with  a  magnifying  glass 
for  injury  to  the  material.  The  straight-  » 
ened  parts  should  then  be  reinforced  to 
an  extent  depending  upon  the  condition 
of  the  material  and  the  magnitude  of  any 
remaining  kinks  or  buckles.  If  any 
strain  cracks  are  apparent,  complete 
reinforcements  should  be  added  by  fol¬ 
lowing  the  manufacturer’s  recommenda¬ 
tions  and  the  attachment  of  the  rein¬ 
forcements  should  be  made  in  sound 
metal  beyond  the  damaged  portion. 

(b)  Local  heating.  Local  heating 
should  never  be  applied  to  facilitate 
bending,  swaging,  flattening  or  expand¬ 
ing  operations  on  heat-treated  alumi¬ 
num  alloy  members,  as  it  is  difficult  to 
control  the  temperature  closely  enough 
to  prevent  possible  damage  to  the  metal 
and  it  may  impair  its  corrosion  resist¬ 
ance.  However,  a  torch  with  a  large,  soft 
flame  Is  sometimes  played  over  the  sur¬ 
face  of  the  cold  worked  aluminum  of  the 
nonheat-treatable  alloys  to  anneal  for 
bending  or  forming.  This  practice  is 
permissible  for  these  types  of  alloys  when 
it  Is  Impracticable  to  anneal  in  a  fur¬ 
nace  or  bath.  The  metal  should  not  be 
heated  above  a  temperature  indicated  by 
the  charring  of  a  resinous  pine  stick. 

(viii)  Splicing  of  stringers  and  flanges. 
Splices  should  be  made  in  accordance 
with  the  manufacturer’s  recommenda¬ 
tions,  which  are  usually  contained  in  a 
repair  manual. 

Typical  splices  for  various  shapes  of 
sections  are  shown  in  figures  3-21  and 
3-23.  Splices  should  be  designed  to 
carry  both  tension  and  compression  and 
the  splice  shown  in  figure  3-22  will  be 
used  as  an  example  Illustrating  the  fol¬ 
lowing  general  principles 

(a)  Statement  of  principles.  (1)  To 
avoid  eccentric  loading  and  consequent 
buckling  in  compression,  splicing  or  rein¬ 
forcing  parts  should  be  placed  as 
symmetrically  as  possible  about  the  cen¬ 
terline  of  the  member  and  attachment 
made  to  as  many  elements  as  necessary 
to  prevent  bending  in  any  direction. 

(2)  To  avoid  reducing  the  strength  in 
tension  of  the  original  bulb  angle,  the 
rivet  holes  at  the  ends  of  the  splice  are 
made  small  (no  larger  than  the  original 
skin  attaching  rivets),  and  the  second 
row  of  holes  (those  through  the  bulbed 
leg),  are  staggered  back  from  the  ends. 
In  general  the  rivets  should  be  arranged 
in  the  splice  so  that  the  design  tensile 
load  for  the  member  and  splice  plate  can 
be  carried  into  the  splice  without  failing 
the  member  at  the  outermost  rivet  holes. 

(3)  To  avoid  concentration  of  load  on 
the  end  rivet  and  consequent  tendency 
toward  progressive  rivet  failure,  the 
splice  is  tapered  off  at  the  ends,  in  this 
case  by  tapering  the  backing  angle  and 
by  making  it  shorter  than  the  splice  bar 
(see  figure  3-22). 

The  preceding  principles  are  especially 
important  in  splicing  stringers  on  the 
lower  surface  of  stressed  skin  wings, 
where  high  tension  stresses  may  exist. 
When  several  adjacent  stringers  are 
spliced,  the  splices  should  be  staggered 
if  possible. 

(b)  Size  of  splicing  ‘members.  When 
V  the  same  material  is  used  for  the  splicing 
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member  as  for  the  original  fhember,  the 
net  cross  sectional  area  (i.  e.,  the  shaded 
areas  in  figure  3-21)  of  the  splicing 
member  should  be  greater  than  the  area 
of  the  section  element  which  it  splices. 
The  area  of  a  section  element  (e.  g. 
each  leg  of  an  angle  or  channel)  is  equal 
to  the  width  multiplied  by  the  thickness. 
For  example,  in  figure  3-22,  the  bar, 
“B”  is  assumed  to  splice  the  upper  leg  of 
the  stringer,  and  the  angle  “A”  to  splice 
the  bulbed  leg  of  the  stringer.  Since  the 
splice  bar  “B”  is  not  as  wide  as  the  adja¬ 
cent  leg,  and  since  the  rivet  diameter  is 
also  subtracted  from  the  width,  the  bar 
is  made  twice  as  thick  in  order  to  obtain 
sufficient  net  area. 

(c)  The  diameter  of  rivets  in  string¬ 
ers.  The  diameter  of  rivets  in  stringers 
should  preferably  be  between  two  and 
three  times  the  thickness,  “f”,  of  the 
leg,  but  should  not  be  more  than  one- 
fourth  the  width,  “W”,  of  the  leg.  Thus, 
Va-inch  rivets  are  chosen  in  the  exam¬ 
ple,  figure  3-22.  If  this  splice  were  in  the 
lower  surface  of  a  wing,  the  end  rivets 
would  be  made  the  same  size  as  the  skin 
attacking  rivets,  say  %2. 

(d)  The  number  of  rivets.  The  num¬ 
ber  of  rivets  required  on  each  side  of  the 
cut  in  a  stringer  or  flange  may  be  deter¬ 
mined  from  standard  textbooks  on  air¬ 
craft  structures,  or  may  be  found  from 
tables  3-4,  3-5  or  3-6  as  the  case  may  be. 
In  determining  the  number  of  rivets  re¬ 
quired  in  the  example,  figure  3-22,  for 
attaching  the  splice  bar,  “B”,  to  the 
upper  leg,  the  thickness  “f”  of  the  ele¬ 
ment  of  area  being  spliced  is  Mg  inch 
(use  0.064),  the  rivet  size  is  Va  inch, 
and  table  3-5  shows  that  9.9  rivets  are 
required  per  inch  of  width.  Since  the 
width,  “W”  is  Vt.  inch,  the  actual  num¬ 
ber  of  rivets  required  to  attach  the  splice 
bar  to  the  upper  leg,  on  each  side  of  the 
cut,  is  9.9  (rivets  per  inch)x0.5  (inch 
width)  =  4.95;  use  5  rivets. 

For  the  bulbed  leg  of  the  stringer, 
•‘t’'=Via  inch  (use  0.064),  AN-3  bolts  are 
chosen,  and  the  number  of  bolts  re¬ 
quired  per  inch  of  width=3.3.  The 
width,  "W”  for  this  leg,  however,  is  1 
inch,  and  the  actual  number  of  bolts  re¬ 
quired  on  each  side  of  the  cut  is  IX 
3.3 =3.3;  use  4  bolts.  When  both  rivets 
and  bolts  are  used  in  the  same  splice,  the 
bolt  holes  should  be  accurately  reamed 
to  size.  It  is  preferable  to  use  only  one 
type  of  attachment,  but  in  the  above 
example,  the  dimensions  of  the  legs  of 
the  bulb  angle  indicated  rivets  for  the 
upper  leg  and  bolts  for  the  bulb  leg. 

(e)  Splicing  of  intermediate  frames. 
The  same  principles  that  are  used  for 
stringer  splicing  may  be  applied  to  inter¬ 
mediate  frames,  when  the  following 
point  is  also  considered: 

Conventional  frames  of  channel  or  Z 
section  are  relatively  deep  and  thin  com¬ 
pared  to  stringers,  aild  usually  fall  by 
twisting  or  by  buckling  of  the  free  flange. 
The  splice  joint  should  be  reinforced 
against  this  type  of  failure  by  using  a 
splice  plate  heavier  than  the  frame  and 
by  splicing  the  free  flange  of  the  frame 
with  a  flange  of  the  splice  plate,  as  illus¬ 
trated  in  figure  3-24.  Since  a  frame  is 
likely  to  be  subjected  to  bending  loads, 
the  length  of  the  splice  plate  “L”  should 
be  more  than  twice  the  width,  “Wi”,  and 
the  rivets  spread  out  to  cover  the  plate. 


iix)  Repairing  cracked  members.  Ac¬ 
ceptable  methods  of  repairing  various 
types  of  cracks  occurring  in  sendee  in 
structural  elements  from  various  causes 
are  shown  in  figures  3-25  to  3-28.  The 
following  general  procedure  should  be 
followed  in  repairing  such  defects: 

(a)  Small  holes  %2*^inch  (or  Vb  inch) 
should  be  drilled  "  the  extreme  ends  of 
the  cracks  to  prevent  their  spreading 
further. 

(b)  Reinforcements  as  shown  in  these 
figures  should  be  added  to  carry  the 
stresses  across  the  damaged  portion  and 
to  stiffen  the  joints. 

The  condition  causing  such  cracks  to 
develop  at  a  particular  point  is  stress 
concentration  a^that  point  in  conjunc¬ 
tion  with  repetition  of  stress  (such  as 
produced  by  vibration  ol  the  structure). 
The  stress  fconcentration  may  be  due  to 
the  design  or  to  defects  such  as  nicks, 
scratches,  tool  marks,  and  initial  stresses 
or  cracks  from  forming  or  heat-treating 
operations.  It  should  be  noted  that  an 
increase  in  sheet  thickness  alone  is 
usually  beneficial  but  does  not  necessar¬ 
ily  remedy  the  conditions  leading  to 
cracking. 

(6)  Fittings — (i)  Steel  fittings — (a) 
Inspection  for  defects.  Fittings  should 
be  free  from  scratches,  vise,  and  nibbler 
marks,  and  sharp  corners.  A  careful 
examination  of  the  fitting  with  a  me¬ 
dium  power  (at  least  10  power)  magni¬ 
fying  glass  will  be  considered  an 
acceptable  inspection. 

When  repairing  aircraft  after  an  acci¬ 
dent  or  in  the  course  of  a  major  over¬ 
haul,  all  highly  stressed  main  fittings 
should  be  inspected  in  accordance  with 
the  provisions  of  §  18.20-6,  and,  if  neces¬ 
sary,  corrosion  prevention  measures 
taken  as  recommended  in  §  18.20-7. 

(b)  Torn,  kinked,  or  cracked  fittings. 
Torn,  kinked,  or  cracked  fittings  should 
be  replaced  and  not  repaired. 

(c)  Elongated  or  worn  bolt  holes. 
Elongated  holes  in  fittings  which  were 
designed  without  bushings  should  not  be 
reamed  oversize  but  such  fiittings  should 
be  replaced  unless  the  method  of  repair 
is  approved  by  a  representative  of 
the  Civil  Aeronautics  Administration. 
Holes  should  not  be  filled  with  welding 
rod.  Acceptable  methods  of  repairing 
elongated  or  worn  bolt  holes  in  landing 
gear,  stabilizer.  Interplane  or  cabane 
strut  ends  only,  not  originally  equipped 
with  pin  plates,  are  shown  in  figure  3-29. 
(See  also  figure  3-8  on  longeron  repair 
at  a  fitting.) 

(ii)  Aluminum  and  aluminum  alloy 
fittings.  Damaged  fittings  should  be 
replaced  with  new  parts  having  the  same 
material  specifications  or  the  method  of 
repair  should  be  specifically  approved  by 
a  representative  of  the  Civil  Aeronautics 
Administration. 

(7)  Castings.  Damaged  castings 
should  be  replaced  and  not  repaired  un¬ 
less  the  method  of  repair  Is  specifically 
approved  by  a  representative  of  the 
Civil  Aeronautics  Administration. 

§  18.20-4  Control  cables  and  termi¬ 
nals.  (CAA  policies  which  apply  to 
§  18.20.) — (a)  Control  cables  and  wires. 
Control  cables  and  wires  should  be  re¬ 
placed  If  injured,  distorted,  worn  or  cor¬ 
roded  even  though  the  strands  are  not 


broken.  However,  cable  sections  may  be 
spliced  using  the  procedures  of  subpara¬ 
graph  (1)  of  this  paragraph. 

(1)  Splicing.  Control  cables  may  be 
spliced  when  they  become  worn,  dis¬ 
torted,  corroded  or  otherwise  injured. 
The  cable,  thimbles,  shackles,  turn- 
buckles,  bolts*  and  other  parts  should  be 
of  the  same  size,  material  and  quality 
as  the  original  parts  or  of  such  size  that 
the  repaired  cable  will  be  of  strength 
equivalent  to  the  original.  However, 
AN-666  through  AN-669  standard 
swaged  cable  terminals  develop  the  full 
cable  strength  and  may  be  substituted 
for  the  original  terminals  wherever 
practical.  If  facilities  and  supplies  are 
limited,  replacement  sometimes  may  be 
prepared,  using  thimbles,  bushings,  and 
turnbuckles  in  place  of  original  termi¬ 
nals.  ■  When  this  is  done,  flexible  cables 
7x7  and  7  x  19,  having  a  diameter  of 
%2  inch  or  over  may  be  woven  spliced 
by  means  of  the  five-tuck  method. 
Flexible  cable  less  than  inch  in  diam¬ 
eter  and  nonflexible  carbon  steel  19  wire 
cable  (AN-C-76)  may  be  wrap-soldered. 
Directions  for  fabricating  these  splices 
and  limitations  as  to  their  use  are. con¬ 
tained  in  the  following  paragraphs. 

All  splices  should  be  installed  so  that 
no  portion  of  the  splice  comes  closer 
than  two  inches  to  any  fairlead  or  pulley 
and  the  connections  should  not  be  lo¬ 
cated  at  points  where  jamming  may  oc¬ 
cur  during  any  portion  of  the  travel  of 
either  the  loaded  cable  or  the  slack 
cable  in  the  deflected  position. 

(2)  Substitution  of  cable.  Sub.stltu- 
tion  of  control  cable  (aircraft  cord)  for 
hard  or  streamlined  wires  will  not  be  ac¬ 
ceptable  unless  specifically  approved  by 
a  representative  of  the  Civil  Aeronautics 
Administration. 

(3)  Cutting  and  heating.  Cables 
•  should  be  cut  to  length  only  by  me¬ 
chanical  means.  The  use  of  a  torch  in 
any  manner  is  i!ot  permitted.  Wires 
and  cables  should  never  be  subjected 
to  excessive  temperature.  Soldering 
bonding  braid  to  control  cable  will  not 
be  considered  satisfactory. 

(4)  Rust  prevention.  If  the  cables 
are  made  from  tinned  steel,  a  rust-pre¬ 
ventative  oil  should  be  utilized  to  coat 
the  cable.  It  is  to  be  noted  that  cor¬ 
rosion-resistant  steel  cable  does  not  re¬ 
quire  this  treatment  for  rust  prevention. 

(b)  Swaged  terminals — (1)  AN-666 
through  AN-669.  Standard  swaged 
cable  terminals,  AN-666  through  AN- 
66^  may  be  used  for  replacement 
purposes.  Any  cable  swaging  tool  is 
satisfactory  for  swaging  AN  terminals 
provided  full  cable  strength  is  developed 
and  “after  swaging”  dimensions  meet 
those  shown  on  the  pertinent  drawing. 

(2)  Ball-and-socket-type  terminals. 
Ball-and-socket-type  swaged  terminals 
and  other  types  that  do  not  positively 
prevent  cable  unwinding  should  not  be 
used  for  general  replacement  except 
where  they  were  utilized  on  the  original 
installation  by  the  aircraft  manufac¬ 
turer.  ' 

(c)  Woven  splice  terminal.  The  five- 
tuck  woven  splice  terminals  shown  in 
figure  4-1  may  be  utilized  on  7  x  7  flex¬ 
ible  and  7  X  19  extra  flexible  cables  of 
%2-inch  diameter  or  greater.  This 
type  of  terminal  will  develop  only  75 
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percent  of  the  cable  strength  and  should 
not  be  used  to  replace  swaged  or  other 
high  efficiency  terminals  unless  it  is  defi¬ 
nitely  known  that  the  design  load  for  the 
cable  is  not  greater  than  75  percent  of 
the  cable  minimum  breaking  strength 
(see  table  4-1). 

In  some  cases  it  will  be  necessary  to 
splice  one  end  of  the  cable  on  assembly. 
For  this  reason,  investigate  the  original 
Installation  for  pulleys  and  fairleads 
that  might  restrict  the  passage  of  the 
splice.  *The  procedure  for  the  fabrica¬ 
tion  of  a  woven  splice  is  as  follows:  See 
figure  4-1  for  the  designation  of  num¬ 
bers  and  letters  referred  to  in  this  se¬ 
quence  of  operations. 

(1)  Secure  the  cable  around  a  bushing 
or  thimble  by  means  of  a  splicing  clamp, 
leaving  8  inches  or  more  of  free  end. 
Secure  the  splicing  clamp  in  a  vise  with 
the  free  end  to  the  left  of  the  standing 
wire  and  away  from  the  operator.  If 
a  thimble  is  used  as  the  end  fitting,  turn 
to  points  outward  approximately  45 
degrees. 

(2)  ^elect  the  free  .strand  (1)  nearest 
the  standing  length  at  the  end  of  the 
fitting  and  free  this  strand  from  the 
rest  of  the  free  ends.  Next,  insert  a 
marlinespike  under  the  first  three 
strands  (A,  B,C)  of  the  standing  length 
nearest  the  separated  strand  of  the  free 
end  and  separate  them  momentarily  by 
twisting  the  marlinespike.  Insert  the 
free  strand  (1)  under  the  three  sep¬ 
arated  strands  through  the  opening 
created  by  the  marlinespike.  Pull  the 
free  end  taut  by  means  of  pliers. 

(3)  Unlay  a  second  strand  (2)  located 
to  the  left  of  the  first  strand  tucked, 
and  insert  this  second  strand  under  the 
first  two  standing  strands  iA,  B). 
Loosen  the  third  free  length  (3)  located 
to  the  left  of  the  first  two,  and  insert 
It  under  the  first  standing  strand  (A) 
of  the  original  three  (detail  A). 

(4)  Remove  the  center  or  core  strand 
(7)  from  the  free  end  and  insert  it  under 
the  same  standing  strands  (A,  B).  Tem¬ 
porarily  secure  the  core  strand  to  the 
body  of  the  standing  cable  (see  detail 
B).  Loosen  the  last  free  strand  (6)  lo¬ 
cated  just  to  the  right  of  the  first  (1) 
and  tuck  it  under  the  last  two  strands 
(E.  F)  of  the  standing  cable.  Tuck  the 
fifth  free  end  (5)  around  the  fifth  stand¬ 
ing  strand  (E),  Tuck  the  fourth  free 
end  (4)  around  the  sixth  standing  strand 
(F)  (see  details  B  and  E).  Pull  all 
strands  snug  toward  the  end  fitting  with 
the  pliers.  This  completes  the  first  Auck. 

(5)  Begin  with  the  first  free  strand 

(1)  and  work  in  a  counterclockwise  di¬ 
rection,  tucking  free  strands  under  every 
other  standing  strand.  After  the  comple¬ 
tion  of  every  tuck,  pull  the  strands  tight 
with  pliers.  Pull  toward  the  end  fitting 
(see  detail  C).  After  the  completion  of 
the  third  complete  tuck,  cut  in  half  the 
number  of  wires  in  each  free  strand. 
Make  another  complete  tuck  with  the 
wires  remaining.  At  the  completion  of 
the  fourth  tuck,  again  halve  the  number 
of  wires  in  the  free  strands  and  make  one 
final  tuck  with  the  wires  remaining.  Cut 
off  all  protruding  strands  and  pound  the 
splice  with  a  wooden  or  rawhide  mallet 
to  relieve  the  strains  in  the  wires.  Serve 


the  splice  with  waxed  linen  cord  (6  ply, 
type  B,  Federal  Specification  V-T-29i) , 

Start  V4  inch  from  the  end  of  the  splice 
and  carry  the  wrapping  over  the  loose  end 
of  the  cord  and  along  the  tapered  splice 
to  a  point  between  the  second  and  third 
tucks.  Insert  the  end  of  the  cord  back 
through  the  last  five  wrappings  and  pull 
snug.  Cut  off  the  end,  and  if  a  thimble 
is  used  as  an  end  fitting  bend  down  the 
points.  Apply  two  coats  of  shellac  to 
the  cord,  allowing  2  hours  between  coats 
(see  detail  D).  Carefully  inspect  the 
cable  strands  and  splices  for  local  failure. 
Weakness  in  a  woven  splice  is  made  evi¬ 
dent  by  a  separation  of  the  strand  of 
serving  cord. 

(d)  Wrap-soldered  splice.  The  wrap- 
soldered  splice  terhiinal  shown  in  Figure 
4-2  may  be  utilized  on  flexible  cables  less 
than  %2  inch  in  diameter  and  on  non- 
fiexible  single-strand  (19-wire)  cable 
(AN-C-76).  This  type  of  terminal  will 
develop  only  90  percent  of  the  cable 
strength  and  should  not  be  used  to  re¬ 
place  swaged  or  other  high  efficiency  ter¬ 
minals  unless  it  is  definitely  known  that 
the  design  load  for  the  cable  is  not 
greater  than  90  percent  of  the  cable 
minimum  breaking  strength  (see  table 
4-1). 

The  method  of  making  the  wrapped 
and  soldered  splice  is  as  follows: 

(1 )  The  serving  or  wrapping  wire  shall 
be  of  commercial  soft-annealed  steel  wire 
or  commercial  soft  iron  wire,  thoroughly 
and  smoothly  tinned  or  galvanized. 

(2)  The  solder  shall  be  half-and-half 
tin  and  lead  conforming  to  Federal  Spec¬ 
ification  QQ-S-571.  The  melting  point 
of  this  solder  varies  from  320’  to  390"  F., 
and  the  tensile  strength  is  approximately 
5,700  pounds  per  square  inch. 

(3)  Solder  flux  shall  be  a  compound 
of  stearic  acid  (there  shall  be  no  mineral 
acid  present)  and  resin,  with  a  compo¬ 
sition  of  25  to  50  percent  stearic  acid  and 
75  to  50  percent  resin.  A  warming  glue- 
pot  to  keep  the  flux  in  fluid  state  is 
desirable. 

(4)  Before  the  cable  is  cut  the  wires 
are  soldered  to  prevent  slipping.  The 
preferable  process  is  to  tin  and  solder  the 
cable  thoroughly  for  2  or  3  inches  by 
placing  in  a  solder  trough,  finishing 
smooth  with  a  soldering  tool.  The  cable 
may  be  cut  diagonally  to  conform  to  the 
required  taper  finish. 

(5)  After  being  soldered  and  cut  the 
cable  is  securely  bent  around  the  proper 
size  thimble  and  clamped,  taking  care 
that  the  cables  lie  close  and  fiat  and  that 
the  taper  end  for  finish  lies  on  the  out¬ 
side.  If  it  is  necessary  to  trim  the  taper 
at  this  point  in  the  process,  it  is  prefer¬ 
able  that  it  be  done  by  nipping,  but  grind¬ 
ing  is  permissible,  provided  a  steel  guard 
at  least  3  inches  long  and  inch  thick 
Is  placed  between  the  taper  end  and  the 
main  cable  during  the  operation,  and 
that  the  heat  generated  from  the  grind¬ 
ing  does  not  melt  the  solder  and  loosen 
the  wires. 

(6)  Serving  may  be  done  by  hand  or 
machine,  but  in  either  case  each  serving 
convolution  must  touch  the  adjoining 
one  and  be  pulled  tightly  against  the 
cable,  with  spaces  for  permitting  a  free 
flow  of  solder,  and  inspection. 

(7)  Care  must  be  exercised  to  prevent 
drawing  of  the  temper  of  any  cable  wires 


by  excessive  temperature  or  duration  of 
applied  heat.  The  flux  used  in  this 
soldering  shall  be  stearic  acid  and  resin. 
The  use  of  sal  ammoniac  or  other  com¬ 
pounds  having  a  corrosive  effect  is  not 
permitted  either  as  a  flux  or  for  cleaning 
the  soldering  tools. 

(8)  Soldering  is  accomplished  by  Im¬ 
mersing  the  terminal  alternately  in  the 
flux  and  in  the  solder  bath,  repeating  the 
operation  until  thorough  tinning  and 
filling  with  solder  under  the  serving  wire 
and  thimble  is  obtained.  The  tempera¬ 
ture  of  the  solder  bath  and  place  where 
terminal  is  withdrawn  shall  not  be  above 
450°  F.  A  soldering  iron  may  be  used 
in  the  final  operation  to  give  a  secure 
and  good-appearing  terminal.  Care 
must  be  taken  that  the  solder  completely 
fills  the  space  under  the  serving  wire  and 
thimble.  A  slightly  hollowed  cast  iron 
block  to  support  the  splice  during  solder¬ 
ing  may  help  in  securing  the  best  results. 
The  use  of  abrasive  wheels  or  files  for 
removing  excess  solder  is  not  permissible. 

(9)  As  an  alternative  process  for  mak¬ 
ing  terminals  for  nonflexible  cable,  the 
oxyacetylene  cutting  method  and  the 
presoldering  method  (soldering  before 
wrapping)  are  permitted,  but  only  on 
the  following  conditions:  (i)  That  the 
process  of  cutting  securely  welds  all  wires 
together:  (il)  that  the  annealing  of  the 
cable  does  not  extend  more  than  one 
cable  diameter  from  the  end;  (iii)  that 
no  filing  be  permitted  either  before  or 
after  soldering;  (iv)  for  protection  dur¬ 
ing  the  operation  of  grinding  the  tapered 
end  of  the  cable,  a  steel  guard  at  least  3 
inches  In  length  and  inch  thick  shall 
be  placed  between  the  taper  and  the  main 
cable;  (v)  the  heat  from  grinding  shall 
not  draw  the  temper  of  the  cable. 

(10)  Wrap-soldered  splice  terminals 
shall  not  be  used  ahead  of  the  firewall,  or 
in  other  fire  zones,  or  in  other  locations 
where  they  might  be  subjected  to  high 
temperature. 

(e)  Safetying  of  turnhuckles.  All  turn- 
buckles  should  be  safetied  with  safety 
wire  using  either  the  double  or  single 
wrap  method.  For  safety  wire  sizes  and 
materials  refer  to  tabid  4-2.  Safety  wire 
should  never  be  reused.  The  turnbuckle 
should  be  adjusted  to  the  correct  cable 
tension  so  that  not  more  than  three 
threads  are  exposed  on  either  side  of  the 
turnbuckle  barrel.  Turnbuckles  should 
never  be  lubricated. 

(1)  Double  wrap  method,  (i)  This 
method  is  preferred  as  offering  the  best 
method  of  safetying  turnbuckles.  Two 
separate  lengths  of  the  proper  wire 
should  be  used.  One  length  of  wire  is 
to  be  run  through  the  hole  in  the  barrel 
of  the  turnbuckle  and  the  ends  of  the 
wire  bent  towards  opposite  ends  of  the 
turnbuckle.  The  second  length  of  wire 
is  then  to  be  passed  through  the  hole 
in  the  turnbuckle  barrel  and  the  ends 
bent  along  the  barrel  on  the  opposite 
side  from  the  first  length.  Spiral  the 
first  two  wires  in  opposite  directions 
around  the  barrel  so  as  to  cross  each 
other  twice.  The  wires  at  one  end  of 
the  turnbuckle  are  passed  through  the 
eye  in  opposite  directions  and  one  wire 
laid  along  the  barrel,  while  the  other 
wire  is  wrapped  at  least  four  turns 
around  the  shank  of  the  turnbuckle  and 
the  wire  alongside  the  barrel  before  cut- 
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ting'  off  the  end.  The  remaining  length 
of  safety  wire  should  then  be  wrapped 
at  least  four  turns  around  the  shank  of 
the  turnbuckle  and  cut  off.  Repeat  this 
same  wrapping  procedure  with  the  wire 
ends  at  the  opposite  end  of  the  turn- 
buckle.  This  method  of  double  wrap 
safetying  is  shown  in  figure  4-3  (A). 

(ii)  Another  double  wrap  method 
which  is  satisfactory  is  done  as  in  (i)  ex¬ 
cept  that  the  spiraling  of  the  wires  is 
omitted  as  shown  in  figure  4-3  (B). 

(iii)  The  double  wrap  procedure  given 
in  Navy  Specification  PO-42A.  Amend¬ 
ment  No.  1,  may  be  used  as  a  replace¬ 
ment  only  when  utilized  as  an  original 
installation  by  the  aircraft  manufac¬ 
turer. 

(2)  Single  wrap  method.  The  single 
wrap  method  is  acceptable  but  is  not  the 
equal  of  the  double  wrap  method. 

(i)  Pass  a  single  length  of  wire 
through  the  cable  eye  or  fork  at  either 
end  of  the  turnbuckle  assembly  and  spi¬ 
ral  each  of  the  wire  ends  in  opposite 
directions  around  the  first  half  of  the 
turnbuckle  barrel  so  as  to  cross  each 
other  three  times.  Both  of  the  wire 
ends  are  threaded  together  through  the 
hole  in  the  middle  of  the  turnbuckle  so 
that  the  third  crossing  of  the  wires  is  in 
the  center  of  the  hole.  The  two  wire 
ends  are  then  again  spiraled  in  opposite 
directions  around  the  remaining  half  of 
the  turnbuckle  crossing  each  other  twice. 
One  of  the  wires  is  then  passed  through 
the  cable  eye  or  fork  and  both  wires  are 
then  wrapped  around  the  shank  for  at 
least  four  turns  each.  This  method  is 
shown  in  figure  4-3  (C). 

(ii)  An  acceptable  single  wrap  may  be 
made  in  the  following  manner.  One 
length  of  wire  is  passed  through  the  cen¬ 
ter  hole  of  the  turnbuckle  and  the  ends 
bent  toward  opposite  ends  of  the  turn¬ 
buckle.  The  wire  is  then  passed  through 
the  turnbuckle  eye  and  wrapped  around 
the  shank  as  shown  in  figure  4-3  (D). 
After  safetying  the  turnbuckle,  no  more 
than  three  threads  should  be  exposed, 
and  the  ends  of  each  safety  wire  should 
be  securely  fastened  by  at  least  four 
wraps. 

§  18.20-5  Bolts,  screws,  and  miscella¬ 
neous  fasteners.  (CAA  policies  which 
apply  to  §  18.20.) — (a)  Bolts.  Most 
bolts  used  in  aircraft  structures  are 
either  general-purpose  AN  bolts,  or  NAS 
(National  Aircraft  Standard)  internal- 
wrenching  or  close-tolerance  bolts.  In 
certain  cases  aircraft  manufacturers 
make  up  special  bolts  for  a  particular 
application  and  it  is  important  to  use 
like  or  better  bolts  in  replacement. 

(1)  Identification.  AN- type  aircraft 
bolts  can  be  identified  by  the  code  mark¬ 
ings  on  the  bolt  heads.  The  markings 
generally  denote  the  bolt  manufacturer, 
the  material  of  which  the  bolt  is  made, 
and  whether  the  bolt  is  a  standard  AN- 
type  or  a  special  purpose  bolt. 

AN  standard  steel  bolts  are  marked 
with  either  a  raised  dash  or  asterisk,  cor¬ 
rosion-resistant  steel  is  indicated  by  a 
single  raised  dash,  and  AN  aluminum 
alloy  bolts  are  marked  with  two  raised 
dashes.  The  strength  and  dimensional 
details'  of  AN  bolts  are  specified  on 
the  Army-Navy  Aeronautical  Standard 
Drawings. 


Special  purpose  bolts  include  the  high- 
strength  and  low-strength  types,  close- 
tolerance  types,  and  bolts  inspected  by 
magnetic  or  fluorescent  means. 

Typical  markings  include  “SPEC” 
(usually  highly  heat  treated),  an  air¬ 
craft  manufacturer’s  part  number 
stamped  on  the  head,  or  plain  heads 
(low  strength) .  Close-tolerance  Na¬ 
tional  Aircraft  Standards  (NAS)  bolts 
are  marked  with  either  a  raised  or  re¬ 
cessed  triangle.  The  material  markings 
for  NAS  bolts  are  the  same  as  for  AN 
bolts,  except  that  they  may  be  either 
raised  or  recessed.  Bolts  inspected  mag¬ 
netically  (magnaflux)  or  by  fluorescent 
means  (Zyglo)  are  identified  by  means 
of  colored  lacquer  or  a  head  marking  of 
a  distinctive  type.  The  aircraft  manu¬ 
facturer  or  the  CAA  should  be  contacted 
when  information  is  needed  on  a  partic¬ 
ular  special  bolt.  Figure  5-1  shows  the 
typical  coding  used  on  aircraft  bolt 
heads. 

(2)  Grip  length.  In  general,  bolt  grip 
lengths  should  be  equal  to  the  material 
thickness.  However,  bolts  of  slightly 
greater  grip  length  may  be  used  provided 
washers  are  placed  under  the  nut  or  the 
bolt  head,  or  in  the  case  of  plate  nuts, 
shims  may  be  added  under  the  plate. 
For  proper  washers  refer  to  paragraph 
(e)  of  this  section. 

(3)  Locking  or  safetying  of  holts.  All 
-  bolts  and/or  nuts,  except  self-locking 

nuts,  should  be  suitably  locked  or  safe- 
tied.  Cotter-pins  and  safety  wire  should 
not  be  used  a  second  time. 

(4)  Bolt  fit.  All  bolt  holes  should 
have  close  tolerances.  Generally,  it  is 
permissible  to  use  the  first  lettered  drill 
size  larger  than  the  nominal  bolt  diam¬ 
eter  except  where  the  AN  hexagon  bolts 
are  used  in  light-drive  fit  (reamed)  ap¬ 
plications  and  where  NAS  close-tolerance 
bolts  or  AN  clevis  bolts  are  used.  Bolt 
holes  should  be  normal  to  the  surface 
involved  to  provide  full  bearing  surface 
for  the  bolt  head  and  nut  and  should 
not  be  oversize  or  elongated.  In  case  of 
oversize  or  elongated  holes  a  qualified 
agent  or  engineer  should  always  be  con¬ 
sulted  before  drilling  or  reaming  the  hole 
to  take  the  next  larger  bolt,  as  usually 
items  such  as  edge  distance,  clearance, 
etc.,  must  be  considered. 

(5)  Torques.  Table  5-1  gives  the  rec¬ 
ommended  torque  values  for  both  the 
fine  and  coarse  thread  series  of  nuts. 
These  values  should  be  followed  unless 
other  instructions  require  a  specific 
torque  for  a  given  nut.  Bolts  and  nuts 
should  be  clean,  dry,  and  thoroughly  de¬ 
greased  before  installation.  Threads 
should  not  be  oiled  as  this  will  destroy 
the  torque  values  shown  in  tbe  table. 
Nuts  should  be  torqued  in  all  impor¬ 
tant  places,  such  was  wing-joint  bolts, 
engine-support  bolts,  landing-gear  bolts, 
and  the  like. 

When  tightening  castellated  nuts  on 
bolts,  it  is  possible  that  the  cotter-pin 
holes  will  not  line  up  with  the  slots  in 
the  nuts  for  the  range  of  recommended 
values  listed  in  table  5-1.  In  such  cases 
the  nut  may  be  over- tightened  just 
enough  to  line  up  the  next  slot  with  the 
cotter-pin  hole  even  though  the  maxi¬ 
mum  tabulated  torque  value  is  exceeded. 


(6)  Hex-head  holts  (AN-3  through 
AN-20).  'The  hex-head  aircraft  bolt  is 
an  all-purpose  structural  bolt  used  for 
general  applications  involving  tension  or 
shear  loads.  Alloy  steel  bolts  smaller 
than  No.  10-32  and  aluminum  alloy  bolts 
smaller  than  y4-inch  diameter  should 
not  be  used  in  primary  structure.  Alu- 
miniun  alloy  bolts  and  nuts  should  not  be 
used  where  they  will  be  repeatedly  re¬ 
moved  for  purposes  of  maintenance  and 
inspection.  Aluminum  alloy  nuts  may 
be  used  on  cadmium-plated  steel  bolts  in 
shear  in  land  airplanes,  but  should  not 
be  used  on  seaplanes  due  to  electrolytic 
action  between  dissimilar  metals. 

(7)  Close  -  tolerance  holts  (NAS-53 
through  NAS-66)  (hex-head),  and 
(NAS-80  through  NAS-86)  (f00“  coun¬ 
tersunk)  .  Close- tolerance  bolts  are  used 
in  high-performance  aircraft  in  applica¬ 
tions  where  the  bolted  joint  is  subject  to 
severe  load  reversals  and  vibration.  The 
standard  AN  hex-head  bolts  may  be  used 
for  the  same  applications  provided  a 
light-drive  fit  is  accomplished. 

(8)  Internal-wrenching  holts  (NAS- 
144  through  NAS-158).  The  internal- 
wrenching  bolt  is  a  high-strength  bolt 
suitable  for  use  both  in  tension  and  shear 
applications.  In  steel  parts,  either  the 
bolt  hole  should  be  countersunk  to  seat 
the  large  radius  of  the  shank  at  the  head 
or,  as  in  dural,  a  special  heat-treated 
washer  (NAS-143C)  should  be  used  to 
fit  the  head  and  to  provide  adequate 
bearing  area.  A  special  heat-treated 
plain  washer  (NAS-143)  is  used  under 
the  nut.  Special  nuts  should  be  used  on 
these  bolts.  (Refer  tO'  paragraph  (d) 

(3)  (vii)  of  this  section.) 

Standard  AN  hex-head  bolts  and 
washers  cannot  be  substituted  for  them, 
as  they  do  not  have  the  required 
strength. 

(9)  Drilled-head  holts  (AN-73  through 
AN-81).  The  AN  drilled-head  bolt  is 
similar  to  the  standard  hex-bolt,  but  has 
a  deeper  head  which  is  drilled  to  receive 
wire  for  safetying.  The  AN-3  and  the 
AN-73  series  of  bolts  are  interchangeable 
for  all  practical  purposes  from  the  stand¬ 
point  of  tension  and  shear  strengths. 

(b)  Screws.  In  general,  screws  differ 
from  bolts  by  the  following  characteris¬ 
tics;  usually  lower  material  strength,  a 
looser  thread  fit  (number  2) ,  head  shapes 
formed  to  engage  a  screw  driver,  and  the 
shank  threaded  along  its  entire  length 
without  a  clearly  defined  grip.  However, 
several  types  of  structural  screws  are 
available  that  differ  from  the  standard 
structural  bolts  only  in  the  type  of  head. 
The  material  is  equivalent  and  a  definite 
grip  is  provided.  The  AN-525  washer- 
head  screws,  the  AN-509  structural 
screws,  and  the  NAS-204  through  NAS- 
235  are  such  parts.  The  material  mark¬ 
ings  are  the  same  as  those  used  on  AN 
standard  bolts. 

(1)  Structural  screws  (NAS-204 
through  NAS-235)  (AN-509  and  AN- 
525).  This  type  of  screw,  when  made  of 
alloy  steel,  such  as  4130,  NE-8630,  or 
equivalent,  and  heat-treated  from  125,- 
000  to  145,000  p.  s.  i.,  may  be  used  for 
structural  assembly  in  shear  applications 
similar  to  structural  bolts. 

(2)  Self-tapping  screws.  The  AN-504 
and  AN-506  screws  a»e  used  for  attach- 
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Ing  minor  removable  parts  such  as  name¬ 
plates  and  the  like.  AN-530  and  AN-531 
are  used  in  blind  applications  for  the 
temporary  attachment  of  sheet  metal  for 
riveting  and  the  permanent  assembly  of 
nonstructural  assemblies.  AN-535  is  a 
plain  head  self-tapping  screw  used  in  the 
attachment  of  nameplates  or  in  seahng 
drain  holes  in  corrosion- proofing  tubular 
structures  and  is  not  intended  to  be  re¬ 
moved  after  installation.  Self-tapping 
screws  should  never  be  used  to  replace 
standard  screws,  nuts,  bolts,  or  rivets  in 
the  original  structure. 

(c)  Pins.  The  three  types  of  pins 
used  in  aircraft  structures  are:  the  taper 
pin,  the  fiathead  pin,  and  the  cotter  pin. 
Pins  are  used  in  shear  applications  and 
for  safetying. 

(1)  Taper  pins  (AAF-385  and  AN- 
386)  plain  and  threaded,  are  used  in 
Joints  which  carry  shear  loads  and 
where  absence  of  play  is  essential.  The 
plain  taper  pin  is  drilled  and  usually 
safetied  with  wire.  The  threaded  taper 
pin  is  used  with  a  taper-pin  washer 
(AN-975)  and  shear  nut  (safetied  with 
cotter  pin)  or  self -locking  nut. 

(2)  The  fiathead  pin  (AN-392  through 
AN-406)  commonly  called  a  clevis  pin,  is 
usually  used  in  conjunction  with  tie  rod 
terminals  and  in  secondary  controls 
which  are  not  subjected  to  continuous 
operation.  The  pin  should  be  safetied 
with  a  cotter  pin  and  is  customarily  in¬ 
stalled  with  the  head  up  so  that  if  the 
cotter  pin  fails  or  works  out,  the  pin 
will  remain  in  place. 

(3)  The  AN-380  cotter  pin  is  used  for 
safetying  bolts,  screws,  nuts,  other  pins, 
and  in  various  applications  where  such 
safetying  is  necessary.  The  AN-381 
cotter  pin  is  used  in  locations  where 
nonmagnetic  material  is  required,  or  in 
locations  where  resistance  to  corrosion 
is  desired. 

(d)  Nuts — (1)  Self -locking  nuts. 
Self -locking  nuts  are  acceptable  for  use 
on  certificated  aircraft  subject  to  the 
restrictions  on  the  pertinent  “Manufac¬ 
turers’  Recommended  Practice  Sheets.” 
Self-locking  nuts  are  used  on  aircraft 
to  provide  tight  connections  which  will 
not  shake  loose  under  severe  vibration. 
Two  types  of  self-locking  nuts  are  cur¬ 
rently  in  use,  the  all-metal  type  and  the 
fibre-lock  type.  Self-locking  nuts 
should  not  be  used  at  joints  which  sub¬ 
ject  either  the  nut  or  bolt  to  rotation. 
They  may  be  used  with  antifriction  bear¬ 
ings  and  control  pulleys  provided  the  in¬ 
ner  race  of  the  bearing  is  clamped  to  the 
supporting  structures  by  the  nut  and 
bolt.  Nuts  which  are  attached  to  the 
structure  should  be  attached  in  a  posi¬ 
tive  manner  to  eliminate  rotation  or 
misalinement  when  tightening  the  bolts 
or  screws. 

(i)  All-metal  nuts  are  constructed  with 
either  the  threads  in  the  locking  insert 
out-of -phase  with  the  load-carrying  sec¬ 
tion  or  with  a  saw-cut  insert  with  a 
pinched-in  thread  in  the  locking  section. 
The  locking  acjion  of  the  all-metal  nut 
depends  upon  the  resiliency  of  the  metal 
when  the  locking  section  and  load-carry¬ 
ing  section  are  engaged  by  screw  threads. 

(ii)  Fiber-lock  nuts  are  constructed 
with  an  unthreaded  fiber  locking  Insert 
held  securely  in  place.  The  fiber  has  a 


RULES  AND  REGULATIONS 


smaller  diameter  than  the  nut,  and  when 
a  bolt  or  screw  is  entered,  it  taps  into  the 
fiber  producing  a  locking  action.  After 
the  nut  has  been  tightened  one  full 
thread  of  the  bolt  or  screw  should  extend 
through  the  nut.  When  fiber-type  self¬ 
locking  nuts  are  reused,  care  should  be 
exercised  that  the  fiber  has  not  lost  Its 
locking  friction  or  become  brittle.  Fiber- 
type  self -locking  nuts  should  not  be  re¬ 
used  if  they  can  be  run  up  finger  tight. 
Bolts  ^ifi-inch  diameter  and  over  with 
cotter-pin  holes  may  be  used  with  self¬ 
locking  nuts  but  only  if  free  from  burrs 
around  the  holes.  ^Its  with  damaged 
threads  and  rough  ends  should  never  be 
used.  Do  not  tap  the  fiber-locking  insert. 

(iii)  Self -locking  nut  bases  are  made 
in  a  number  of  forms  and  materials  for 
riveting  and  welding  to  aircraft  structure 
or  parts. 

Certain  applications  require  the  instal¬ 
lation  of  self -locking  nuts  in  channels, 
an  arrangement  which  permits  the  at¬ 
tachment  of  many  nuts  with  only  a  few 
rivets.  These  channels  are  track-like 
bases  with  regularly  spaced  nuts  which 
are  either  removable  or  nonremovable. 
The  removable  type  carries  a  floating  nut 
which  can  be  snapped  in  or  out  of  the 
channel  thus  making  possible  the  ready 
removal  of  damaged  nuts.  Nuts  such  as 
the  clinch-type  and  spline-type  which 
depend  on  friction  for  their  anchorage 
are  not  acceptable  for  use  in  aircraft 
structures. 

(iv)  Self-locking  nuts  may  be  used  on 
aircraft  engines  and  accessories  when 
their  use  is  specified  by  the  engine  manu¬ 
facturer  in  his  bulletins  or  manuals. 
Refer  to  5  18.20-13  for  detailed  installa¬ 
tion  instructions. 

(2)  Aircraft  castle  nut  (AN-310). 
The  castle  nut  is  used  with  drilled  shank 
AN  hex-head  bolts,  clevis  bolts,  eye  bolts, 
drilled-head  bolts  or  studs,  and  Is  de¬ 
signed  to  accommodate  a  cotter  pin  or 
lock  wire  as  a  means  of  safetying. 

(3)  Miscellaneous  aircraft  nuts.  (I) 
The  plain  nut  (AN-315  and  AN-335)  has 
limited  use  on  aircraft  structures  and  re¬ 
quires  an  auxiliary  locking  device  such 
as  a  check  nut  or  lock  washer. 

(ii)  Light  hex  nuts  (AN-340  and  AN- 
345)  are  used  in  miscellaneous  applica¬ 
tions  and  must  be  locked  by  an  auxiliary 
device. 

(iii)  The  check  nut  AN-316  is  used  as 
a  locking  device  for  plain  nuts,  screws, 
threaded  rod  ends  and  other  devices. 

(iv)  The  castellated  shear  nut  AN-320 
Is  designed  for  use  with  clevis  bolts  and 
threaded  taper  pins,  which  are  normally 
subjected  to  shearing  stress  only. 

(V)  Wing  nuts  AN-350  are  intended 
for  use  on  hose  clamps  and  battery  con¬ 
nections,  etc.,  where  the  desired  tightness 
is  ordinarily  obtained  by  the  use  of  the 
fingers  or  hand  tools. 

(vi)  Sheet  spring  nuts,  such  as  speed 
nuts,  are  used  with  standard  and  sheet 
metal  self-tapping  screws  in  nonstruc¬ 
tural  locations.  They  find  various  uses 
In  supporting  line  clamps,  conduit 
clamps,  electrical  equipment,  access 
doors,  and  the  like,  and  are  available  in 
several  types, 

(vii)  Two  commercial  types  of  Inter¬ 
nal  wrenching  nuts  are  available,  the 
Internal  wrenching  elastic  stop  nut  and 
the  Unbrako  internal-wrenching  nut. 


Both  are  of  the  self -locking  type,  are 
heat-t  jsated,  and  are  capable  of  carrying 
the  high  strength  bolt  tension  load. 

(e)  Washers.  'The  types  of  washers 
used  In  aircraft  structure  are:  plain 
washers,  lock  washers,  and  special  wash¬ 
ers. 

(1)  Plain  washers  AN-960  and  AN-970 
are  widely  used  under  hex  nuts  to  pro¬ 
vide  a  smooth  bearing  surface,  to  act  as 
a  shim  and  to  adjust  the  position  of  cas¬ 
tellated  nuts  with  respect  to  drilled  cot¬ 
ter-pin  holes  in  bolts.  Plain  washers 
should  be  used  under  lock  washers  to 
prevent  damage  to  surfaces.  Cadmium- 
plated  steel  washers  should  be  used  un¬ 
der  bolt  heads  or  nuts  on  aluminum 
alloy  or  magnesium  structures  where 
corrosion  will  then  be  between  the 
washer  and  the  steel.  The  AN-970  steel 
washer  provides  a  greater  bearing  area 
than  the  plain  type  and  Is  used  in  wooden 
structures  under  both  bolt  heads  and 
nuts  to  prevent  local  crushing  of  the 
surface. 

(2)  Lock  washers  AN-935  and  AN-936 
may  be  used  with  machine  screws  or 
bolts  whenever  the  self -locking  or  castel¬ 
lated  type  of  nut  is  not  applicable.  They 
should  not  be  used  as  fastenings  to  pri¬ 
mary  or  secondary  structures  or  where 
subject  to  frequent  removal  or  corrosive 
conditions. 

(3)  Ball -socket  and  seat- washers  AC- 
950  and  AC-955  are  usM  in  special  appli¬ 
cations  w'here  the  bolt  is  installed  at  an 
angle  to  the  surface,  or  where  perfect 
alinement  with  the  surface  is  required  at 
all  times.  These  washers  are  used 
together. 

(4)  Taper-pin  washers  AN-975  are 
used  with  the  threaded  taper  pin. 

(5)  NAS-143  washers  for  internal- 
wrenching  nuts  and  bolts  are  used  with 
NAS  Internal-wrenching  bolts.  Type 
“C”  is  countersunk  to  seat  the  bolthead 
shank  radius  and  a  plain-type  washer  is 
used  under  the  nut.  Both  of  these 
washers  are  heat-treated  from  125,000  to 
145,000  p.  s.  1. 

(f)  Rivets — (1)  Standard  solid-shank 
rivets.  The  universal-head  rivets  AN- 
470  are  used  in  aircraft  construction  in 
both  interior  and  exterior  locations. 

Round-head  rivets  AN-430  and  AN- 
435  are  used  in  the  interior  of  aircraft 
except  where  clearance  is  required  for 
adjacent  members. 

Plat-head  rivets  AN-441  and  AN-442 
are  used  in  the  interior  of  the  aircraft 
where  interference  of  adjacent  members 
does  not  permit  the  use  of  round-head 
rivets. 

Brazier-head  rivets  AN-455  and  AN- 
456  are  used  on  the  exterior  surfaces  of 
aircraft  where  flush  riveting  is  not 
essential. 

Countersunk-head  rivets  AN-426 
(100“),  AN-425  (78°),  and  AN-420  (90“) 
are  used  on  the  exterior  surfaces  of  air¬ 
craft  to  provide  a  smooth  aerodynamic 
surface,  and  in  other  applications  where 
a  smooth  finish  is  desired. 

(i)  Material  applications,  (a)  The 
A-17S-T3  rivet  is  the  most  commonly 
used  rivet  material  utilized  in  aluminum 
alloy  structures.  Its  main  advantage 
lies  in  the  fact  that  it  may  be  used  in  the 
condition  received  without  any  further 
treatment. 
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(b)  The  178-T3  and  24S-T4  rivets 
are  used  in  aluminum  alloy  structures 
where  strength  higher  than  that  of  the 
A-17S-T3  rivet  is  needed. 

(c)  The  2S  Hvet  of  pure  aluminum  is 
used  for  riveting  nonstructural  parts 
fabricated  from  the  softer  aluminum 
alloys,  such  as  2S,  3S.  and  52S. 

(d)  The  56S  rivet  is  used  for  riveting 
magnesium  alloy  structures  because  of 
its  corrosion-resistant  qualities  in  com¬ 
bination  with  magnesium.  No  other 
rivets  should  be  used  for  this  purpose. 

(e)  Mild  steel  rivets  are  used  primarily 
In  riveting  steel  parts.  Galvanized 
rivets  should  not  be  used  on  steel  parts 
subjected  to  high  heat. 

(/)  Corrosion-resistant  steel  rivets 
are  used  primarily  in  riveting  corrosion- 
resistant  steel  parts,  such  as  firewalls, 
exhaust  stack  bracket  attachments  and 
similar  structures. 

(g)  Monel  (nickel  steel  alloy)  rivets 
are  used  in  special  cases  for  riveting  high 
nickel  steel  alloys  and  nickel  alloys. 
Monel  rivets  may  be  used  interchange¬ 
ably  with  stainless  steel  rivets,  and  are 
more  easily  driven.  However,  it  is  pref¬ 
erable  to  use  stainless  steel  rivets  in 
stainless  steel  parts. 

ih)  Copper  rivets  are  used  for  riveting 
copper  alloys,  leather,  and  other  non- 
metallic  materials.  This  rivet  has  only 
limited  usage  in  aircraft. 

(2)  Blind  rivets.  Blind  rivets  may  be 
substituted  for  the  normally  required 
solid  rivets  in  accordance  with  the  blind 
rivet  manufacturer’s  rec(»nmendations. 
They  should  not  be  used  where  the  fail¬ 
ure  of  a  few  rivets  will  seriously  impair 
the  airworthiness  of  the  aircraft. 

(g)  Fasteners  (cowl  and  fairing).  A 
number  of  patented  fasteners  are  in  use 
on  aircraft.  Among  them  are  Dzus, 
Shakeproof,  Quick  Lock,  Airlock,  Camloc, 
and  others.  The  manufacturer’s  recom¬ 
mendations  concerning  the  proper  use 
of  these  types  of  fasteners  should  always 
be  considered  in  other  than  replacement 
applications. 

(h)  Unconventional  attachments. 
"Rivnuts,”  “Lok-skrus,”  and  other  un¬ 
conventional  or  new  attachment  devices 
should  not  be  used  in  the  primary  struc¬ 
ture  unless  approved  by  a  representative 
of  the  Civil  Aeronautics  Administration. 

§  18.20-6  Corrosion  treatment,  clean¬ 
ers,  and  paint  removers.  (CAA  policies 
which  apply  to  §  18.20.) — (a)  Corrosion 
protection — (1)  General  corrosion.  Al¬ 
most  all  metals  used  in  aircraft  are  sub¬ 
ject  to  corrosion..  Materials  ^such  as 
steel  will  rust,  and  aluminum  and  mag¬ 
nesium  will  form  corrosion  products,  un¬ 
less  properly  protected.  Stainless  steel, 
brasses,  and  copper  alloys  normally  form 
a  surface  film  which  prevents  further 
surface  corrosion;  however,  under  cer¬ 
tain  conditions  particularly  when  in  con¬ 
tact  with  dissimilar  ipetals,  even  these 
alloys  must  be  protected.  General  cor¬ 
rosion  is  always  promoted  by  contact  of 
metals  with  materials  that  absorb  water. 
For  example:  wood,  sponge  rubber,  felt, 
etc.,  may  be  sources  of  serious  corrosion 
unless  proper  protection  is  used. 

(2)  Dissimilar  metals  corrosion.  When 
two  dissimilar  metals  are  in  contact  and 
are  connected  by  an  electrolyte  (water), 
corrosion  may  occur.  For  this  reason 


metals  have  been  divided  into  certain 
groups,  based  on  their  susceptibility  to 

‘this  form  of  corrosion.  Unprotected 
contact  between  metals  of  different 
groups  may  result  in  dissimilar  metals 
corrosion;  therefore,,  contact  between 
metals  of  dissimilar  groups  should  be 
prevented  or  the  contact  siufface  should 
be  adequately  protected. 

Similar  metal  groups  (refers  to  surface 
of  metal). 

Group  1:  Magnesium  alloys. 

Group  2:  Zinc,  cadmium,  lead,  tin,  steel. 
Group  3 :  Copper  apd  its  alloys,  nickel  and 
Its  allo3^,  chromium,  and  stainless  steels. 
Group  4:  All  aluminum  alloys. 

Aluminum  alloys  (Group  4)  may  be 
further  subdivided  into  the  following 
subgroups: 

Subgroup  A:  2S,  3S,  62S,  63S,  61S,  75S,  13, 
43,  220,  355, 356,  all  clad  alloys  such  jas  Alclad, 
and  Pureclad. 

Subgroup  B:  195,  14S,  ITS,  24S. 

Under  severe  corrosive  conditions,  the 
above  subgroups  should  be  considered  as 
dissimilar  metal  groups  insofar  as  cor¬ 
rosion  protection  is  concerned.  'This  is 
particularly  true  where  a  relatively  large 
area  of  an  alloy  classified  in  subgroup  B 
is  in  contact  with  a  relatively  small  area 
of  Subgroup  A,  in  which  case  severe  cor- 
rision  of  the  Subgroup  A  alloy  may  be 
expected. 

(3)  Intergranular  corrosion.  Inter¬ 
granular  corrosion  occurs  in  certain 
aluminum  alloys  which  are  improperly 
heat-treated.  For  example,  24S  alloys 
must  be  quenched  quickly  after  heat- 
treatment  in  order  to  prevent  intergran¬ 
ular  corrosion.  Since  24S  alloy  contains 
metals  other  than  aluminum,  particu¬ 
larly  copper,  severe  corrosion  may  result 
if  this  alloy  is  quenched  slowly,  and  a 
reduction  in  strength  may  result  in  im¬ 
properly  quenched  24S  alloys  when  sub¬ 
jected  to  corrosive  conditions.  This  type 
of  corrosion  is  difficult  to  detect  in  its 
original  stage  except  by  microscopic  ex¬ 
aminations.  When  well  advanced  it  is 
characterized  by  scaling  and  blistering. 
Surface  protection  of  slowly  quenched 
24S  alloy  will  result  in  prevention  of  in¬ 
tergranular  corrosion.  The  only  protec- 

•  tion  which  is  adequate  for  air  quenched 
24S  is  cladding  of  the  aluminum  alloy 
with  pui'e  aluminum  (such  as  Alclad  and 
Pureclad  sheet).  It  should  be  noticed 
that  in  some  cases  even  clad  alloys  may 
be  susceptible  to  intergranular  corrosion. 
Other  surface  protection  such  as  anodiz¬ 
ing  and  subsequent  coatings  such  as  zinc 
chromate  primer,  heavy  greases,  etc., 
may  also  prevent  intergranular  corrosion 
in  cases  where  susceptibility  of  the  alloy 
to  intergranular  corrosion  is  not  too 
great. 

(4)  Stress  corrosion.  This  type  of 
corrosion  occurs  when  certain  metals, 
mostly  aluminum  and  magnesium  alloys, 
are  exposed  to  high  stress  and  corrosive 
conditions.  Stress  corrosion  has  oc¬ 
curred  in  aluminum  when  steel  bushings 
were  pressed  into  the  aluminum  parts 
with  too  tight  a  fit,  and  were  exposed  to 
corrosive  conditions.  Stress  corrosion 
can  also  occur  in  cold  worked  metals 
which  are  not  properly  stress  relieved. 

(b)  Corrosion  protection  measures. 
Surfaces  which  are  completely  dry  can¬ 
not  corrode.  If  a  metal  can  be  protected 


from  moisture  due  to  rain,  condensation, 
or  other  causes,  corrosion  nc3d  not  be 
feared. 

Dirt,  surface  film,  etc.,  on  metal  sur¬ 
faces  tend  to  retain  moisture  and  hence 
promote  corrosion.  Water  absorbing 
materials  such  as  certain  cleaners  and 
calcium  chloride  which  may  occasionally 
be  used  as  a  snow  remover  on  runways 
are  especially  dangerous  in  this  regard. 

(1)  Anodizing  and  related  processes. 
In  anodizing,  aluminum  alloys  are  placed 
in  an  electrolytic  bath  causing  a  thin 
film  of  aluminum  oxide  to  form  on  the 
surface  of  the  aluminum.  This  film  is 
resistant  to  corrosion  and  affords  a  good 
paint  base.  Other  processes  which  do 
not  provide  as  good  a  corrosive  protec¬ 
tion  as  anodizing  are,  however,  good  paint 
bases.  These  processes  are: 

Alkaline  cleaning  followed  by  chromic  acid 
dip. 

Alcoholic  phosphoric  acid  cleaner. 

Alkaline  dichromate  treatment. 

(2)  Plating.  Steels  are  commonly 
plated  with  other  metals  to  prevent  cor¬ 
rosion.  Plating  is  accomplished  by  plac¬ 
ing  the  article  in  an  electrolytic  bath 
and  metal  from  the  plating  solution  is 
deposited  on  it.  Various  metals  used  in 
plating  vary  in  the  corrosion  protection 
they  afford  steel.  For  instance,  cad¬ 
mium  and  zinc  corrode  before  the  steel 
does,  hence  slight  breaks  or  cracks 
through  plating  of  these  metals  will  not 
result  in  rusting  of  the  exposed  steel, 
since  the  plated  metal  is  corroded  and 

\protects  the  steel.  Chromium  does  not 
protect  steel  by  this  method,  as  steel  will 
corrode  before  the  chromium  does,  and 
thus  depends  for  its  protection  on  the 
tightness  of  the  plate. 

(3)  Parkerizing  and  bonderizing. 
These  processes  do  not  appear  to  be 
equal  in  corrosion  protection  to  plating 
and  are  not  generally  acceptable  as  a 
substitute  for  plating ;  however,  both  are 
good  paint  bases. 

(4)  Magnesium  alloy  treatments — (i) 
Dichromate  treatment  for  magnesium. 
The  dichromate  treatment  consists  of 
boiling  magnesium  parts  in  a  solution  of 
sodium  dichromate  resulting  in  a  coating 
with  little  resistance  to  corrosion  but 
which  is  a  good  paint  base. 

(ii)  Chromium  pickle  treatment  for 
magnesium.  In  this  process  the  mag¬ 
nesium  parts  are  placed  in  a  solution  of 
nitric  acid  and  sodium  dichromate.  This 
will  protect  the  magnesium  during  stor¬ 
age  and  acts  as  a  bond  for  subsequent 
organic  finishes. 

(iii)  Galvanic  anodizing  treatment 
for  magnesium.  This  is  an  electrolytic 
process  used  to  provide  a  paint  base  and 
corrosion  preventive  film  on  magnesium 
alloys  containing  manganese. 

(5)  Cladding.  Aluminum  alloys 
which  are  susceptible  to  corrosion  are 
frequently  clad  with  pure  aluminum. 
Slight  pits,  scratches,  or  other  defects 
through  the  cladding  material  will  not 
result  in  corrosion  of  the  core,  since  the 
pure  aluminum  on  the  edges  of  the  defect 
will  be  preferentially  corroded,  protect¬ 
ing  the  core. 

(6)  Metal  spraying.  In  this  process 
metallic  wire  such  as  aluminum  or  zinc 
is  fed  into  a  special  spray  gun.  The 
metal  is  melted  and  sprayed  on  the  ob- 
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ject  to  be  protected,  which  must  be 
thoroughly  clean  to 'prevent  peeling  of 
the  sprayed  coat.  A  “metallized”  sur¬ 
face  has  very  good  resistance  to  corrosion 
if  properly  applied  and  of  suflBcient 
thickness. 

(7)  Organic  coatings.  Zinc  chromate 
primer,  enamels,  chlorinated  rubber 
compounds,  etc.,  are  organic  coatings 
commonly  used  on  metals  to  protect 
them.  The  finishes  should  be  applied  ac¬ 
cording  to  the  instructions  of  the  manu¬ 
facturer. 

(8)  Dope-proofing.  When  doped  fab¬ 
rics  are  applied  over  an  organic  finished 
metal  structure,  the  dope  will  have  a 
tendency  to  loosen  the  finish  on  the 
metal.  For  this  reason,  organic  coatings 
on  the  metal  are  usually  covered  with  a 
dope-proof  paint,  with  metal  foil,  or 
with  cellulose  tape  to  prevent  the  dope 
from  striking  through. 

(9)  Tube  interiors.  The  interiors  of 
structural  steel  and  aluminum  tubing 
should  be  protected  against  corrosion.  A 
small  amount  of  water  entrapped  in  a 
tube  can  corrode  entirely  through  the 
tube  thickness  in  a  short  period  of  time. 
For  this  reason,  most  structural  tubing 
is  fiushed  with  hot  linseed  oil,  paralke- 
tone,  or  other  corrosion  inhibitor.  Hot 
fiushing  results  in  a  good  coating.  The 
flushing  liquid  is  usually  introduced 
through  small  holes  drilled  in  the  tubing. 
These  holes  should  be  plugged  with  a 
PK  screw  or  by  other  means  to  prevent 
entry  of  moisture.  Air  and  watertight 
sealing  of  the  tubing  will  also  give  ade¬ 
quate  protection  against  corrosion  if  the 
tubing  is  internally  dry  before  being 
sealed. 

(c)  Corrosion-proofing  of  landplanes, 
seaplanes,  and  landplanes  converted  to 
seaplanes — (1)  Landplanes  and  sea¬ 
planes.  In  the  repair  or  alteration  of 
aircraft,  corrosion-proofing  the  same  or 
equivalent  to  that  originally  applied 
should  be  used  unless  the  repair  or  al¬ 
teration  would  cause  an  increase  in 
liability  to  corrosion,  in  which  case  addi¬ 
tional  corrosion  protection  measures 
should  be  employed. 

(2)  Landplanes  converted  to  sea¬ 
planes.  A  special  problem  is  encountered 
in  the  conversion  of  landplanes  to  sea¬ 
planes.  In  general,  landplanes  do  not 
receive  corrosion  proofing  to  the  same 
extent  as  do  seaplanes  manufactured  as 
such.  Corrosion-proofing  standards  for 
landplanes  converted  to  seaplanes  are 
divided  into  two  classes:  necessary  mini¬ 
mum  precautions,  and  recommended 
precautions. 

(i)  Necessary  minimum  precautions. 
The  necessary  minimum  precautions  are 
the  minimum  corrosion-prevention  pre¬ 
cautions  which  must  be  performed  on  the 
initial  conversion  of  landplanes  to  sea¬ 
planes  if  the  landplanes  do  not  already 
incorporate  the  precautions  mentioned. 
These  procedures  are  considered  the 
minimum  which  must  be  performed  in 
order  to  safeguard  the  airworthiness  of 
the  converted  aircraft  and  are  not  in 
themselves  intended  to  maintain  air¬ 
worthiness  for  an  indefinite  period. 

(a)  Unless  already  protected,  exposed 
fittings  or  fittings  which  can  be  reached 
through  inspection  openings  should  be 
covered  with  two  coats  of  zinc  chromat® 


primer,  paralketone,  heavy  grease,  or 
similar  materials.  This  applies  to  items 
such  as  wing-root  fittings,  wing-strut 
fittings,  control-surface  hinges,  horns, 
mating  edges  of  fittings  and  attach  bolts, 
etc. 

(b)  Nonstainless  control  cables  should 
be  coated  with  grease  or  paralketone  or 
other  similar  protective  coating,  if  not 
replaced  with  corrosion-resistant  cables. 

(c)  Inspection  should  be  made  of  all 
readily  accessible  sections  of  the  aircraft 
structure  including  inspection  by  means 
of  existing  Inspection  openings.  Struc¬ 
tural  parts  showing  corrosion  should  be 
cleaned  and  refinished  if  corrosion  at¬ 
tack  is  superficial.  If  part  is  severely 
corroded,  it  should  be  replaced  with  ade¬ 
quately  corrosion-proofed  parts. 

(ii)  Recommended  precautions.  The 
recommended  precautions  are  those 
which  are  suggested  as  a  means  of  main¬ 
taining  such  aircraft  in  condition  for 
safe  operation  over  extended  periods  of 
time. 

(o)  Provision  of  additional  inspection 
openings  should  be  made  to  assist  in 
detecting  corrosion.  Experience  has 
shown  openings  to  allow  inspection  of 
lower  and  rearward  portion  of  the  fuse¬ 
lage  to  be  particularly  desirable. 

(b)  Additional  provision  for  free 
drainage  and  ventilation  of  all  interiors 
should  be  made  to  prevent  collection  of 
moisture  (scoop-type  drain  grommets). 

(c)  Protection  for  the  interiors  of 
structural  steel  tubing  should  be  pro- 

^vided.  This  may  be  done  by  air-and- 
watertight  sealing  or  by  fiushing  with 
hot  linseed  oil  and  plugging  openings. 
Tubing  should  be  inspected  for  missing 
sealing  screws  and  the  presence  of  en¬ 
trapped  water.  Inspection  should  also 
be  made  for  local  corrosion  around  seal¬ 
ing  screws,  welded  clusters  and  bolted 
fittings,  which  may  be  indicative  of  en¬ 
trapped  moisture. 

id)  The  fabric  of  fabric-covered  air¬ 
craft  should  be  slit  longitudinally  on  the 
bottom  of  the  fuselage  and  tail  structure 
for  access  to  these  sections.  The  lower 
structural  members  should  be  coated 
with  zinc  chromate  primer  (two  coats), 
followed  by  dope-proof  paint  or 
wrapping  with  cellophane  tape  and  re¬ 
joining  the  fabric.  This  precaution  is 
advisable  within  a  few  months  after  start 
of  operation  as  a  seaplane. 

(e)  Interiors  of  metal-covered  wings 
and  fuselages  should  be  sprayed  or  fog- 
sprayed  with  an  adherent  corrosion 
inhibitor. 

if)  Bags  of  potassium  or  sodium  di¬ 
chromate  should  be  placed  in  the  bottom 
of  floats  and  boat  hulls  to  inhibit 
corrosion. 

ig)  Exterior  surfaces  of  seaplanes 
should  be  washed  with  clear  fresh  water 
immediately  following  extended  water 
operation,  or  at  least  once  a  day  when 
operated  in  salty  or  brackish  water.  In¬ 
terior  surfaces  of  seaplanes  exposed  to 
spray  should  also  be  washed,  taking  care 
to  prevent  damage  to  electrical  circuits 
or  other  items  subject  to  injury. 

ih)  Openings  into  the  wings,  fuse¬ 
lage,  and  control-surface  members,  such 
as  tail-wheel  wsUs,  openings  for  control 
cables,  etc.,  should  be  sealed  as  com¬ 
pletely  as  possible  to  prevent  entry  of 
water. 


(d)  Cleaners  and  paint  removers.  It 
is  of  importance  that  aircraft  be  kept 
thoroughly  clean  of  deposits  of  contami¬ 
nating  substances  such  as  oil,  grease,  dirt, 
oxide  and  other  foreign  materials.  The 
presence  of  such  substances  in  any  ap¬ 
preciable  amount  constitutes  a  potential 
hazard. 

.(1)  Materials.  To  avoid  damage  to 
aircraft  through  the  use  of  harmful 
cleaning  or  paint  removing  materials 
only  those  compounds  which  conform  to 
existing  government  specifications  or 
which  are  products  that  have  been  spe¬ 
cifically  recommended  by  the  aircraft  or 
product  manufacturer  as  being  satisfac¬ 
tory  for  the  intended  application  should 
be  used. 

In  certain  instances  a  purchaser  con¬ 
templating  the  use  of  removers  or  clean¬ 
ers  may  also  establish  a  specification  of 
his  own  and  have  tests  made  by  a  testing 
laboratory  of  the  product  being  consid¬ 
ered  in  order  to  insure  that  it  is  satis¬ 
factory. 

(2)  Removal  of  corrosion  deposits 
from  aluminum.  After  removing  the 
paint  and  primers  from  the  surfaces  of 
both  bare  and  clad  aluminum  alloys  the 
corroded  area  should  be  washed  wdth 
clean  fresh  water.  Corrosion  products 
such  as  metal  flakes,  scale,  powder  and 
salt  deposits  may  be  removed  by  using 
fine  emery,  wire  brush  or  sandpaper. 
The  loose  particles  may  subsequently  be 
washed  off  with  thinner  or  mineral 
spirits.  In  all  cases  the  minimum  treat¬ 
ment  to  produce  a  smooth  clean  surface 
should  be  used. 

(3)  Surface  stains.  To  remove  sur¬ 
face  stain  and  superficial  etching  of  met¬ 
als  use  a  5-percent-by-weight  w^ater 
solution  of  sodium  bichromate  or  potas¬ 
sium  dichromate.  This  solution  should 
be  allow'ed  to  dry  on  the  surface  after 
which  excess  chromate  crystals  must  be 
brushed  off  and  the  surface  .subsequently 
primed  and  painted. 

(4)  Light  duty  cleaners.  Removal  of 
dirt  and  grease  from  the  surfaces  of  ex¬ 
ternal  parts  of  the  aircraft  may  be 
accomplished  by  ordinary  washing  with 
water.  Let  the  surface  dry  before  fur¬ 
ther  attempting  to  clean  obstinate  sjjots. 

One  part  aircraft  cleaning  compound, 
AAF  Specification  No.  20015,  or  Navy 
Specification  No.  C-147,  with  20  parts 
water  may  be  used  on  any  aircraft,  but 
it  is  most  practicable  on  fabric  covered 
aircraft  w’here  the  mixture  is  applied 
with  a  rag  or  mop,  then  wiped  off  with 
a  dry  rag.  The  water  mixture  may  be 
sprayed  on,  allow'ed  to  remain  for  5  to 
10  minutes,  and  then  hosed  down  with 
water. 

(5)  Removal  of  spilled  battery  acid. 
For  the  neutralization  of  spilled  battery 
acid  use  sodium  bicarbonate  (baking 
soda),  or  sodium  borate  (borax)  dis¬ 
solved  in  water.  The  alkali  salt  should 
be  removed  completely  after  neutraliza¬ 
tion  with  copious  quantities  of  wrater  to 
prevent  corrosion. 

§  18.20-7  Identification  and  inspec¬ 
tion  of  material.  iCAA  policies  which 
apply  to  §  18.20.) — (a)  Identification  of 
steel  stock.  The  Society  of  Automotive 
Engineers  (S.  A.  E.)  and  the  American 
Iron  and  Steel  Institute  (A.  I.  S.  I.)  use 
a  numerical  index  system  to  identify  the 
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composition  of  various  steels.  The  num¬ 
bers  assigned,  in  the  combined  listing 
of  standard  steels  Issued  by  these  groups, 
represent  the  t3T)e  of  steel  and  make  it 
possible  to  readily  Identify  the  principal 
elements  in  the  material. 

The  first  digit  of  the  four  number 
designation  indicates  the  tjrpe  to  which 
the  steel  belongs.  Thus  "1”  indicates  a 
carbon  steel,  “2”  a  nickel  steel,  “3”  a 
nickel  chromium  steel,  etc.  In  the  case 
of  simple  alloy  steels,  the  second  digit 
Indicates  the  approximate  percentage  of 
the  predominant  alloying  element.  The 
last  two  digits  usually  indicate  the  mean 
of  the  range  of  carbon  content.  Thus 
the  symbol  “1020’  indicates  a  plain  car¬ 
bon  steel  lacking  a  principal  alloying 
element  and  containing  an  average  of 
0.20  percent  >0.18  to  0.23)  carbon.  The 
symbol  “2330“  Indicates  a  nickel  steel  of 
approximately  3  percent  (3.25  to  3.75) 
nickel  and  an  average  of  0.30  percent 
(0.28  to  0.33)  carbon  content.  The  sym¬ 
bol  “4130“  indicates  a  chromium- molyb¬ 
denum  steel  of  approximately  1  percent 
(0.80  to  1.10)  chromium,  0.20  percent 
(0.15  to  0.25)  molybdenum,  and  0.30  per¬ 
cent  (0.28  to  0.33)  carbon.  The  basic 
numbers  for  the  four  digit  series  of  the 
carbon  and  alloy  steels  may  be  found  in 
table  7-1. 

(1)  Interchangeability  of  steel  tubing, 

(1)  “1025“  welded  tubing  as  per  Speci¬ 
fication  AN-T-^,  and  “1025“  seamless 
tubing  conforming  to  Specification  AN- 
WW-T-846,  are  interchangeable. 

(ii)  “4130“  welded  tubing  as  per  Speci¬ 
fication  AN-T-3,  and  “4130“  seamless 
tubing  conforming  to  Specification  AN- 
WW-T-850,  are  interchangeable. 

(iii)  NE-8630  welded  tubing  conform¬ 
ing  to  Specification  AN-T-33,  and  NE- 
8630  seamless  tubing  conforming  to  Spec¬ 
ification  AN-T-15,  are  interchangeable. 

(b)  Identification  of  aluminum.  To 
provide  a  visual  means  for  identifying 
the  various  grades  of  aluminum  and 
aluminum  alloys  such  metals  are  usually 
marked  with  s3mibols  such  as  Govern¬ 
ment  Specification  Number,  the  temper 
or  condition  furnished,  or  the  commer¬ 
cial  code  marking.  Plate  and  sheet  are 
usually  marked  with  i^iecification  num¬ 
bers  or  code  markings  in  rows  of  approx¬ 
imately  5  inches  apart.  Tubes,  bars, 
rods,  and  extruded  shapes  are  marked 
with  specification  numbers  or  code  mark¬ 
ings  at  Intervals  of  3  or  5  feet  along  the 
length  of  each  p%ce.  The  commercial 
code  marking  consists  of  a  number  which 
Identifies  the  particular  composition  of 
the  alloy.  A  letter  preceding  the  number 
indicates  a  modification  of  the  alloy.  In 
addition  letter  suffixes  designate  the 
following: 

S — Wrought. 

O — Annealed,  recrystalllzed  (wrought  prod¬ 
ucts  only). 

H — Strain-hardened.  Fracthsna  preceding 
the  letter  indicate  Intermediate  tempers  as 
V^iH.  %H.  etc. 

W — Solution  heat  treated — ^unstable  tem^ 
per. 

T — Heat-treated  and  aged  to  produce  stable 
tempers  other  than  O  or  H. 

hT — Temper  resulting  from  cold  working 
after  heat-treatment  and  aging. 

(1)  Clad  aluminum  alloys.  ’  Clad  al¬ 
loys  have  surface  layers  of  pure  alumi¬ 
num  or  corrosion-resistant  aluminum 
No.  49 - 5 


alloy  bonded  to  the  core  material  to 
inhibit  corrosion.  Presence  of  such  a 
coating  may  be  determined  under  a 
magnifying  glass  by  examination  of  the 
edge  surface  which  will  show  three  dis¬ 
tinct  layers. 

(2)  A  test  for  distinguishing  heat- 
treatable  and  nonheat-treatable  alumi¬ 
num  alloys.  If  for  any  reason  the  iden¬ 
tification  mark  of  the  alloy  is  not  on  the 
material,  it  is  possible  to  distinguish  be¬ 
tween  some  heat-treatable  alloys  and 
some  nonheat-treatable  alloys  by  im¬ 
mersing  a  sample  of  the  material  in  a 
10-percent  solution  of  caustic  soda  (so¬ 
dium  hydroxide).  Those  heat- treatable 
alloys  containing  several  percent  of  cop¬ 
per  (14S,  17S»  24S)  will  turn  black  due 
to  the  copper  content.  High  copper  al¬ 
loys  when  clad  will  not  turn  black  on  the 
sinrface,  but  the  edges  will  turn  black 
at  the  center  of  the  sheet  where  the  core 
is  exposed.  If  the  alloy  does  not  turn 
black  in  the  caustic  soda  solution  it  is 
not  evidence  that  the  alloy  is  not  heat- 
treatable,  as  various  high  strength  heat- 
treatable  alloys  are  not  based  primarily 
on  the  use  of  copper  as  an  allosdng  agent. 
These  include  among  others,  53S,  61S, 
75S,  R353,  and  R361  alloys.  Allosrs  which 
do  not  turn  black  in  a  caustic  st^a  solu¬ 
tion  can  be  identified  only  by  chemical 
or  spectro-analysis  as  to  their  composi¬ 
tion  and  heat- treatability. 

(c)  Hardness  testing.  Hardness  test¬ 
ing  provides  a  convenient  means  for  de¬ 
termining  within  reasonable  limits  the 
tensile  strength  of  some  metals.  It  has 
several  limitations  in  that  it  is  not  suit¬ 
able  for  very  soft  or  very  hard  metals. 
In  hardness  testing  the  thickness  of  the 
specimen  being  tested  and  the  edge  dis¬ 
tance  should  be  such  that  distortion  of 
the  metal  due  to  these  factors  is  elimi¬ 
nated.  Several  readings  should  be  taken 
and  the  results  averaged.  In  general, 
the  higher  the  tensile  strength  of  a 
metal,  the  greater  is  its  hardness.  Com¬ 
mon  methods  of  hardness  testing  are 
outlined  below. 

(1)  Brinnell  hardness  test.  In  this 
test  a  standard  load  is  applied  to  a 
smooth'  surface  of  metal  through  a 
hardened  steel  ball  1  cm.  in  diameter. 
The  numerical  value  of  Brinnell  hard¬ 
ness  is  equal  to  the  load  divided  by  the 
surface  area  of  the  resulting  spherical 
impression. 

(2)  Rockwell  hardness  test.  In  this 
test  a  standard  minor  load  is  applied  to 
seat  a  hardened  steel  ball  or  a  diamond 
cone  in  the  surface  of  a  metal,  followed 
by  the  application  of  a  standard  major 
load.  The  hardness  is  measured  by  depth 
of  penetration.  Rockwell  superficial 
hardness  tests  are  made  using  light 
minor  and  major  loads  and  a  more  sensi¬ 
tive  system  for  measuring  depth  of  in¬ 
dentation.  It  is  useful  for  thinner 
sections,  very  small  parts,  etc. 

(3)  Vickers  hardness  test.  In  this  test 
a  small  p3Tamidal  diamond  is  pressed 
into  the  metal.  The  hardness  number 
is  the  ratio  of  the  load  to  the  surface  area 
of  indentation. 

(4)  Testing  of  steel.  Hardness  test¬ 
ing  is  a  suitable  means  for  determining 
the  tensile  properties  resulting  from  the 
heat  treatment  of  steel.  Care  should  be 
taken  to  have  case  hardened,  corroded. 


pitted,  decarburized  or  otherwise  non- 
uniform  surfaces  removed  to  acufficient 
depth.  Also  exercise  cautioi.  not  to  cold- 
wcMrk  and  consequently  harden  the  steel 
during  removal  of  the  surface.  The  re¬ 
lationship  between  tensile  strength  and 
hardness  is  indicated  in  table  7-2. 

(5)  Testing  of  aluminum.  Hardness 
tests  are  useful  for  testing  aluminum 
alloys  chiefly  as  a  means  of  distinguish¬ 
ing  between  annealed,  cold-worked,  heat- 
treated,  and  heat-treated  and  aged 
material.  It  is  of  little  value  in  indi¬ 
cating  the  strength  or  quality  of  heat 
treatment.  Typical  hardness  values  for 
aluminum  alloys  are  shown  in  table  7-3. 

(d)  Inspection  of  metals — (1)  .Inspec¬ 
tion  by  magnifying  glass  after  welding. 
Careful  examination  of  all  joints  witli 
a  medium-power  magnifying  glass  (at 
least  10  power)  after  first  removing  all 
scale  is  considered  sm  acceptable  method 
of  inspection  for  repaired  structures. 
The  practice  of  filling  steel  tubular  struc¬ 
tures  with  hot  linseed  or  petroleum  base 
oils,  under  pressure,  in  order  to  coat 
the  inside  surface  and  inhibit  corrosion, 
assists  in  the  detection  of  weld  cracks 
as  the  hot  oil  will  seep  through  cracks 
invisible  to  the  eye.  This  practice, 
though  not  justifiable  in  all  cases.  Is  sug¬ 
gested  where  a  very  large  portion  of  the 
structure  has  been  rewelded. 

(2)  Magnetic  particle  inspection. 
Magnetic  particle  inspection  or  Magna- 
fiux  (a  patented  trade  name  used  by  the 
Magnafiux  Corporation)  can  be  used 
only  on  magnetic  materials;  L  e.,  iron  and 
steel.  Most  stainless  or  high  chromium 
nickel  and  manganese  alloy  steels,  being 
nonmagnetic,  cannot  be  inspected  by  this 
method.  The  method  consists  essen¬ 
tially  of  detection  of  discontinuities 
(cracks,  voids,  defects,  pits,  subsurface 
holes,  etc.)  by  means  of  accumulation  of 
magnetic  particles  on  the  discontinuities 
when  the  part  has  been  magnetized.  The 
magnetic  particles  are  applied  either  dry 
as  a  powder  or  suspended  in  light  oil 
For  complete  magnetic  inspection,  both 
circular  and  longitudinal  magnetization 
should  be  employed. 

(i)  Circular  magnetization  is  pro¬ 
duced  by  transmitting  an  electric  current 
directly  through  the  article  being  tested, 
or  through  a  central  conductor  placed 
through  the  part,  in  which  case  defects 
parallel  to  the  flow  of  current  may  be 
detected.  As  an  example,  circular  mag- 
neti&tion  of  a  round  steel  bar  would  be 
produced  by  placing  the  ends  of  the  steel 
bar  between  the  heads  of  the  magnetic 
inspection  machine  and  passing  a  cur¬ 
rent  through  the  bars.  Magnetic  par¬ 
ticles,  applied  either  during  or  after  the 
passage  of  the  current  would  disclose 
discontinuities  parallel  to  the  axis  of  the 
bar. 

(ii)  Longitudinal  magnetization  Is  in¬ 
duced  in  a  part  by  placing  the  part  in  a 
strong  magnetic  field,  such  as  the  center 
of  a  solenoid.  Thus  longitudinal  magnet¬ 
ization  of  a  round  steel  bar  would  be 
produced  by  placing  the  ends  of  the  bar 
between  the  heads  of  a  magnetic-inspec¬ 
tion  machine  and  placing  the  DC  solenoid 
aroimd  the  bar.  After  application  of  the 
magnetic  particles  either  during  or  sub¬ 
sequent  to  magnetization,  discontinuities 
perpendicular  to  the  axis  of  the  bar 
would  be  disclosed. 
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(Hi)  Several  kinds  of  magnetic  parti¬ 
cles,  red.  Igack,  and  sometimes  gray  par¬ 
ticles  are  used  in  the  wet  or  dry  methods. 
In  the  case  of  wet  inspection,  a  fluores¬ 
cent  magnetic  particle  may  also  be  used. 
This  process  is  commercially  known  as 
Magnaglo.  Articles  inspected  using  this 
latter  medium  are  illuminated  by  so- 
called  black  light,  and  the  magnetic  par¬ 
ticles  fluoresce  causing  any  defects  or 
indications  to  be  easily  visible.  The  wet 
inspection  procedure  provides  better 
control  and  standardization  of  the  con¬ 
centration  of  magnetic  particles,  and  the 
indications  are  easier  to  interpret.  This 
is  due  to  the  diflBculty  of  obtaining  eflB- 
cient  distribution  of  the  dry  powder  dur¬ 
ing  magnetization.  The  dry  procedure 
is  particularly  suitable  for  detecting  sub¬ 
surface  defects,  such  as  when  heavy 
welds,  forgings,  castings,  etc.,  must  be 
tested.  The  wet  continuous  process  is 
recommended  for  most  aircraft  work. 

(iv)  The  appearance  of  accumula¬ 
tions  of  magnetic  particles  in  magnetic 
inspection  does  not  necessarily  mean 
that  a  defect  exists.  Changes  in  section 
of  the  part,  particularly  where  the 
change  in  section  is  very  sharp,  and  also 
holes  drilled  through  a  part  will  fre¬ 
quently  cause  Indications.  Surface  de¬ 
fects  are  usually  easily  detected,  how¬ 
ever,  since  a  crack  will  cause  a  sharp 
line  of  magnetic  particles  to  appear. 
Subsurface  defects  are  less  easily  de¬ 
tected,  since  only  a  general  collection  of 
magnetic  particles  will  be  observed. 
However,  since  subsurface  defects  very 
rarely  occur  in  wrought  materials,  this 
is  not  important  in  most  aircraft  appli¬ 
cations. 

(V)  After  magnetic  inspections,  parts 
should  be  carefully  cleaned  and  demag¬ 
netized.  Magnetic  Inspection  is  accept¬ 
able  as  an  inspection  means  for  use  on 
steel  parts. 

(3)  X-ray  or  radiographic  inspection. 
X-ray  may  be  used  on  either  magnetic  or 
nonmagnetic  materials  for  detecting 
subsurface  voids  such  as  open  cracks, 
blow  holes,  etc.  When  a  photographic 
film  or  plate  is  used  to  record  the  X-ray 
(in  a  similar  manner  to  exposing  a  pho¬ 
tographic  film),  the  process  is  known  as 
radiography.  When  the  X-rays  are  pro¬ 
jected  through  the  part  onto  a  fluores¬ 
cent  screen,  the  process  is  known  as 
fluoroscopy.  The  technique  used  for 
radiography  should  be  capable  of  indi¬ 
cating  the  presence  of  defects  having  a 
dimension  parallel  to  the  X-ray  beam  of 
3  percent  of  the  thickness  of  the  part 
being  radiographed  for  magnesium  al¬ 
loys  and  2  percent  for  all  other  metals 
and  alloys.  Inspection  using  a  fluoro¬ 
scopic  screen  is  much  less  sensitive.  Con¬ 
sequently,  the  radiographic  method  is 
usually  used  for  inspection  and  the  fluo¬ 
roscopic  method  is  used  for  culling. 

Radiographic  inspection  is  extensively 
used  in  the  aircraft  industry  for  the  in¬ 
spection  of  all  types  of  casting  including 
sand  castings,  permanent-mold  castings, 
die  castings,  etc.  X-ray  is  particularly 
useful  for  this  application,  since  it  is 
capable  of  disclosing  defects  which  exist 
below  the  surface  and  also  since  the  open 
types  of  defects  which  occur  in  castings 
(shrinks,  blow  holes,  dross  inclusions, 
etc.)  are  readily  disclosed  by  X-rays.  In 


the  inspection  of  forged  or  wrought 
metals,  on  the  other  hand.  X-ray  inspec¬ 
tion  is  not  used  so  extensively.  This  is 
due  to  the  fact  that  the  process  of  forg¬ 
ing  or  working  causes  most  defects  which 
originally  existed  in  the  metal  to  become 
tightwalled  cracks  which  are  somewhat 
difficult  to  disclose  by  X-rays. 

In  case  of  doubt  whether  or  not  X-ray 
would  be  suitable  for  the  inspection  of 
certain  items,  an  X-ray  laboratory  fa¬ 
miliar  with  the  examination  of  aircraft 
parts  should  be  consulted,  as  its  techni¬ 
cians  should  be  familiar  with  the  limita¬ 
tions  of  this  process. 

(4)  Fluorescent  penetrant.  The  trade 
name  for  this  type  of  penetrant  is  Zyglo. 
In  this  method  of  inspection,  the  article, 
which  may  be  of  metal,  plastic  mate¬ 
rial,  etc.,  is  first  carefully  cleaned  to 
permit  the  fluorescent  material  to  pene¬ 
trate  cracks  and  defects.  It  should  be 
noted  that  cleaning  of  aluminum  may 
necessitate  stripping  of  any  anodizing, 
since  the  anodized  film,  if  formed  after 
the  defect,  could  prevent  penetration  of 
the  fluorescent  material.  After  the 
article  is  cleaned,  it  is  either  sprayed, 
painted,  or  immersed  in  a  bath  of  fluo¬ 
rescent  penetrant.  The  penetrant  is  a 
light  oil  which  has  the  property  of  fluo¬ 
rescing  or  emitting  visible  light  when 
excited  by  invisible  radiation  in  the  near 
ultraviolet  range  (so-called  black  light). 
It  is  important  that  the  penetrant  be 
given  sufficient  time  to  penetrate  cracks 
and  defects,  and  for  fatigue  cracks  a 
minimum  of  30  minutes  is  stipulated  by 
AN-I-30a.  Heat  may  also  be  applied  to 
facilitate  entry  of  the  penetrant.  After 
the  penetrant  has  had  sufficient  time  to 
enter  any  defects,  the  excess  on  the  sur¬ 
face  of  the  article  is  washed  off.  This 
washing  should  be  checked  by  inspection 
with  black  light,  by  which  means  any 
penetrant  left  on  the  surface  may  be  de¬ 
tected.  After  washing,  a  developer  is 
used  to  bring  out  the  indication.  This 
developer  may  be  in  a  liquid  form  or  may 
be  a  light  powder  that  absorbs  the  pene¬ 
trant  as  it  oozes  from  cracks  and  defects 
in  the  part.  The  development  may  also 
be  aided  by  application  of  heat  to  the 
part.  After  the  indications  hawe  been 
developed  the  part  is  inspected  under 
black  light.  Any  crevices  into  which  the 
fluorescent  material  has  penetrated  will 
show  as  luminous  areas. 

Indications  which  appear  are  usually 
checked  by  close  inspection  with  a  mag¬ 
nifying  glass,  by  etching  with  a  suitable 
acid  or  caustic  solution,  or  it  may  be 
necessary  to  cross-section  that  part,  a 
procedure  which,  of  course,  destroys  its 
usefulness.  Usually  a  skilled  operator 
can  determine  whether  an  indication 
actually  shows  a  defect  or  whether  it  is 
a  false  indication.  Also,  the  extent  of 
the  defect  can  sometimes  be  estimated 
with  fair  accuracy. 

It  should  be  noted  that  this  process  of 
Inspection,  like  all  others,  has  its  limita¬ 
tions.  If  the  fluorescent  material  for 
any  reason  is  not  able  to  penetrate  into 
a  defect,  such  a  defect  cannot  be  de¬ 
tected. 

(e)  Fabric.  Cotton  fabric  is  used  ex¬ 
tensively  as  covering  for  wing,  fuselage, 
and  control  surfaces  of  aircraft.  Ac¬ 
ceptable  grades  of  fabric  for  use  on  civil 


aircraft  may  be  found  in  table  2-1  of 
S  18.20-2.  In  general,  the  fabric  can  be 
readily  identified  by  a  continuous' mark¬ 
ing  to  show  the  manufacturer’s  name  or 
trademark  and  specification  number. 
This  marking  may  be  found  stamped 
along  the  selvage.  The  specification 
number  for  Grade  “A”  fabric  is  AMS- 
3806,  and  for  the  intermediate  grade 
AMS-3804.  The  corresponding  CAA 
Technical  Standard  Order  Numbers  for 
these  materials  are  TSO-C-15  and  TSO- 
C-14,  respectively.  ^ 

(f)  Plastics.  Plastics  cover  a  broad 
field  of  organic  synthetic  resins  and  may 
be  divided  into  two  main  classifications — 
thermoplastic  and  thermosetting  plas¬ 
tics. 

(1)  Thermoplastics.  Thermoplastics 
may  be  softened  by  heat  and  can  be  dis¬ 
solved  in  various  organic  solvents.  Two 
kinds  of  transparent  thermoplastic  ma¬ 
terials  are  commonly  employed  in  win¬ 
dows,  canopies,  etc.  These  materials  are 
known  as  acrylate  base  plastics  and 
cellulose  acetate  base  plastics.  The 
acrylate  base  plastics  are  manufactured 
under  the  commercial  names  of  Plexi¬ 
glas  and  Lucite.  Cellulose  acetate  base 
plastics  are  manufactured  under  the 
commercial  trade  names  of  Fibestos, 
Lumarith,  Plastacele,  Nixonite,  and 
others.  These  two  base  plastics  may  be 
distinguished  by  the  absence  of  color,  the 
greater  transparency,  and  the  greater 
stiffness  of  the  crylates,  as  compared  to 
the  slight  yellow  tint,  lower  transparency, 
and  greater  flexibility  of  cellulose  ace¬ 
tate. 

(2)  Thermosetting  plastics.  Thermo¬ 
setting  plastics  do  not  soften  appreciably 
under  heat  but  may  char  and  blister  at 
temperatures  of  204“  to  260“  Centigrade 
(400*  to  500“  Fahrenheit).  Most  of  the 
molded  products  of  synthetic  resin  com¬ 
position,  such  as  phenolic,  urea-formal¬ 
dehyde,  and  melamine-formaldehyde 
resins,  belong  to  the  thermosetting 
group. 

5  18.20-8  Aircraft  equipment.  (CAA 
policies  which  apply  to  S  18.20.) — (a) 
General.  Aircraft  equipment  is  usually 
considered  as  a  part  of  the  airplane  and 
many  of  the  maintenance  and  repair 
procedures  pertinent  to  the  airplane  are 
equally  applicable  to  the  various  major 
items  of  equipment.  However,  the  fol¬ 
lowing  general  information  should  be 
helpful  in  maintaining  the  essential 
equipment  items  in  an  airworthy  condi¬ 
tion. 

(b)  Landing  gear  equipment — (1) 
Wheels.  Wheels  should  be  inspected  at 
periodic  intervals  for  cracks,  corrosion, 
dents,  distortion  and  faulty  bearings.  In 
split-type  wheels,  bolt  holes  which  may 
have  become  elongated  due  to  some  play 
in  the  through-bolt  should  be  recondi¬ 
tioned  by  the  use  of  Rosan  inserts  or 
other  suitable  means.  The  bolts  should 
also  be  inspected  for  wear;  if  excessive 
wear  is  evident,  the  bolts  should  be  re¬ 
placed.  In  bolting  the  wheel  halves  to¬ 
gether,  care  should  be  taken  to  have  the 
nuts  properly  tightened.  These  should 
be  inspected  periodically  to  be  sure  that 
they  are  tight  so  that  there  will  be  no 
movement  betw’een  the  two  halves  of  the 
wheel.  This  movement  causes  elonga¬ 
tion  of  the  bolt  holes.  If  the  wear  is  too 
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great  to  be  corrected  as  stated  above,  It 
may  necessitate  scrapping  of  the  wheeL 
Grease-retaining  felts  in  the  wheel  as¬ 
sembly  should  be  kept  in  a  soft,  absorb¬ 
ent  condition.  If  they  have  become 
hardened  they  should  be  cleaned  in  gaso¬ 
line;  if  this  fails  to  soften  them,  they 
should  be  replaced. 

(1)  Corrosion  of  wheels:  Wheels 
should  be  thoroughly  cleaned  if  corroded 
and  then  examined  for  soundn^.  If 
bare,  corroded  spots  appear,  they  should 
be  smoothed  up  and  repainted  with  a 
protective  coating  such  as  zinc  chromate 
primer  and  aluminum  lacquer  or  some 
other  equally  effective  coating  to  prevent 
further  corrosion.  Wheels  with  severe 
corrosion  which  might  affect  their 
strength  should  be  replaced. 

(ii)  Dented  or  distorted  wheels. 
Wheels  which  wobble  excessively  should 
be  replaced.  In  questionable  cases,,  the 
local  representative  of  the  Civil  Aeronau¬ 
tics  Administration  should  be  consulted 
concerning  the  airworthiness  of  the 
wheels.  Dents  of  a  minor  nature  do  not 
affect  the  serviceability  of  a  wheel. 

(ili)  Wheel  bearings.  Wheel  bearings 
should  be  inspected  periodically  to  de¬ 
tect  damage  caused  by  maladjustment  or 
foreign  material.  Damaged  or  exces¬ 
sively  worn  parts  should  be  replaced. 
Bearing  cones  should  be  packed  with  a 
high  melting  point  snrease  prior  to  their 
installation.  When  assembling  the 
wheel  to  the  airplane,  the  axle  nut  should 
be  tightened  just  enough  to  eliminate 
any  drag  or  wheel  side  play  on  the  axle. 

(2)  Brakes.  The  clearance  between 
moving  and  stationary  parts  of  a -brake 
should  be  maintained  in  accordance  with 
the  manufacturer’s  recommendations. 
The  brake  should  be  disassembled  and 
Inspected  periodically  and  the  parts  ex¬ 
amined  for  wear,  cracks,  warpage,  cor¬ 
rosion,  elongated  holes,  etc.  If  any  of 
these  or  other  faults  are  indicated  the 
affected  parts  should  be  repaired,  recon¬ 
ditioned,  or  replaced,  depending  on  the 
seriousness  of  the  difficulty,  in  accord¬ 
ance  with  the  manufacturer’s  recom¬ 
mendations.  Surface  cracks  on  the 
friction  surfaces  of  brake  drums  occur 
frequently  due  to  high  surface  tempera¬ 
ture.  These  may  be  disregarded  as  seri¬ 
ously  affecting  the  airworthiness  until 
they  become  cracks  of  approximately  one 
inch  in  length.  The  brake  drums  or  sur¬ 
faces  then  should  be  replaced. 

(i)  Hydraulic  brakes.  For  proper 
maintenance,  the  entire  hydraulic  sys¬ 
tem  from  the  reservoir  to  the  brakes 
should  be  inspected.  The  fluid  in  the 
reservoir  should  be  maintained  at  the 
recommended  level  with  the  proper 
brake  fluid.  Flexible  hydraulic  hose 
which  has  deteriorated  due  to  long  pe¬ 
riods  of  service  should  be  replaced. 
When  air  is  present  in  the  hydraulic 
system,  the  system  should  be  bled  in 
accordance  with  the  manufacturer’s  in- 
structi(^.  Hydraulic  piston  seal  gaskets 
should  be  replaced  when  there  is  evi¬ 
dence  of  leakage. 

(ii)  Mechanical  brakes.  The  working 
parts  of  mechanically  operated  brakes 
should  be  kept  free  of  dirt  and  foreign 
matter  and  should  work  freely  at  all 
times.  Excessive  play  in  the  linkage 
system  should  be  kept  to  a  minimum. 


(3)  Tires  and  tubes — (1)  Tires.  For 
maximum  safety,  it  is  essential  that  tires 
be  frequently  inspected  for  cuts,  worn, 
spots,  bulges  on  the  side  walls,  and  for-  * 
eign  bodies  imbedded  in  the  tread  and 
necessary  repairs  made.  It  is  recom¬ 
mended  that  repairs  be  made  by  reliable 
local  tire  repair  agencies.  Minor  cuts 
may  be  sealed  by  Ailing  with  commerpial 
tire  gum  or  filler. 

(a)  Retreading  of  tires.  In  retreading, 
new  tread  may  be  applied  in  one  of  three 
ways:  a  top-cap,  a  full  recap,  or  a  re¬ 
tread.  In  top-capping,  only  a  part  of 
the  top  of  the  old  tread  is  removed  where 
in  full  capping  the  work  is  carried  over 
the  shoulders  as  far  as  the  new  tread 
stock  is  to  be  extended.  In  retreading, 
the  old  rubber  is  removed  as  in  the  full 
recapping  process  except  that  it  is  rasped 
down  to  the  fabric.  This  removal  ex¬ 
tends  well  down  over  the  shoulders.  To 
compensate  for  the  removal  of  this  much 
rubber,  the  new  tread  stock  is  thicker 
and  has  a  long  bevel  on  each  side  which 
lays  over  to  make  new  shoulders.  In 
many  cases  when  the  original  tire  man¬ 
ufacturer  does  the  retreading,  he  re¬ 
places  the  side  wall  layer  of  rubber  which 
gives  the  tire  a  new  appearance.  Be¬ 
cause  of  the  equipment  and  skill  neces¬ 
sary,  recapping  work  should  be  given 
only  to  local  tire  agencies  which  have 
demonstrated  their  ability  to  retread  air¬ 
craft  tires  satisfactorily.  Additional  re¬ 
treads  are  permissible  after  a  thorough 
inspection  discloses  no  side  wall  bruises, 
ply  separation,  or  other  defects  which 
would  indicate  that  the  carcass  is  not 
sound  enough  to  justify  the  retread. 
More  than  two  retreads  are  not  recom¬ 
mended  although  there  have  been  cases 
where  a  tire  gave  satisfactory  perform¬ 
ance  after  its  fourth  retread. 

(ii)  Tubes.  Punctured  tubes  may  be 
repaired  by  the  use  of  cemented  or  vul¬ 
canized  patches.  The  procedure  of  mak¬ 
ing  such  repairs  is  substantially  identical 
to  that  used  in  connection  with  auto¬ 
mobile  tires.  'The  size  of  the  patch 
should  be  kept  to  a  minimum  and  the 
use  of  an  excessive  number  of  patches, 
particularly  in  one  area,  should  be 
avoided  as  the  weight  of  the  material 
may  contribute  to  excessive  wheel  vibra¬ 
tion  due  to  tube  unbalance.  The  use  of 
vulcanized  patches  is  recommended  be¬ 
cause  they  are  considerably  more  relia¬ 
ble.  For  such  work,  a  reputable  local 
tire  repair  agency  should  be  engaged. 
Reinstalled  tires  should  be  inflated,  de¬ 
flated,  and  again  inflated  to  insure  that 
the  inner  tube  is  not  pinched.  A  pinched 
tube  will  chafe  against  the  walls  of  the 
carcass  and  a  thin  spot  will  result  in  the 
rubber.  In  time,  the  tube  wall  will  leak 
at  this  point.  The  pinching  generally  is 
due  to  the  sticking  of  the  tube  to  the 
carcass  wall  during  the  first  inflation  and 
the  failure  of  the  carcass  to  push  out  to 
properly  seat  against  the  flange.  The 
tube  is  then  confined  to  a  smaller  space 
and  wrinkling  (pinching)  of  the  tube  re- 
'  suits.  Complete  deflation  followed  by 
inflation  allows  the  tube  to  properly  ac¬ 
commodate  itself  to  the  carcass  which’ 
should  now  seat  itself  tightly  against  the 
flanges. 

(4)  Floats.  In  order  to  maintain  floats 
in  an  airworthy  condition,  frequent  in¬ 


spection  should  be  made  on  account  of 
the  rapidity  with  which  corrosion  takes 
place  on  aluminum  alloy  metal  parts, 
particularly  when  the  aircraft  is  operated 
in  salt  water.  Metal  floats  and  all  metal 
parts  on  wooden  floats  should  be  care¬ 
fully  examined  for  corrosion  and  correc¬ 
tive  action  taken  in  accordance  with  the 
procedmes  described  in  §  18.20-6.  Dam¬ 
age  to  metal  floats  should  be  repaired  in 
the  general  manner  as  outlined  in 
§  18.20-3  (e)  pertaining  to  aluminiun  and 
aluminum  alloy  structures.  In  the  case 
of  wooden  floats,  repairs  should  be  made 
in  accordance  with  the  general  proce¬ 
dure  outlined  in  §  18.20-1. 

(5)  Skis  and  ski  installations.  It  is 
advisible  to  examine  ski  installations 
frequently  to  keep  them  maintained  in 
airworthy  condition.  If  shock  cord  is 
used  to  keep  the  ski  runner  in  proper 
trim,  an  examination  should  be  made  to 
see  that  the  cord  has  enough  elasticity 
to  keep  the  rminer  in  its  required  atti¬ 
tude  and  the  condition  of  the  cord  should 
be  checked  to  see  that  it  is  not  becoming 
loose  or  badly  frayed.  If  old,  weak  shock 
cords  are  found,  they  should  be  replaced. 
When  other  means  of  restraint  are  pro¬ 
vided,  they  should  be  examined  for 
excessive  wear  and  binding  and  replace¬ 
ments  should  be  made  when  such  condi¬ 
tions  are  found.  The  points  of  cable 
attachment,  both  on  the  ski,  and  the  air¬ 
plane  structure,  should  be  examined  for 
bent  lugs  due  to  excessive  loads  having 
been  imposed  while  taxying  over  rugged 
terrain  or  by  trying  to  break  frozen  skis 
loose.  If  skis  which  permit  attachment 
to  the  wheels  and  tires  are  used,  proper 
tire  pressure  should  be  maintained;  un¬ 
der-inflated  tires  may  push  off  the  wheels 
if  appreciable  side  loads  are  developed 
in  landing. 

(i)  Repair  of  ski  runners.  Fractured 
wooden  ski  runners  usually  require  re¬ 
placement.  If  a  split  at  the  rear  end  of 
the  runner  does  not  exceed  10  percent 
of  the  ski  length,  it  may  be  repaired  by 
attaching  one  or  more  wooden  cross 
pieces  across  the  top  of  the  runner  using 
glue  and  bolts.  Bent  or  torn  metal  run¬ 
ners  may  be  straightened  if  minor  bend¬ 
ing  has  taken  place  and  minor  tears  may 
be  repaired  in  accordance  with  proce¬ 
dures  recommended  in  §  18.20-3  relative 
to  repairs  of  metal  structures. 

(ii)  Ski  pedestals — (a)  Tubular  pedes¬ 
tals.  Damaged  pedestals  made  of  steel 
tubing  may  be  repaired  by  using  stand¬ 
ard  tube  splices  as  shown  in  flgures  3-2 
and  3-12. 

(b)  Cast  pedestals.  Cast  pedestals 
should  not  be  repaired  but  should  be  re¬ 
placed  unless  the  method  of  repair  is 
specifically  approved  by  a  representa¬ 
tive  of  the  Civil  Aeronautics  Administra¬ 
tion. 

(c)  Sheet  metal  pedestals.  Damaged 
pedestals  made  of  aluminum  alloy  sheet 
should  be  repaired  in  the  general  manner 
as  outlined  in  §  18.20-3  (e). 

(c)  Flares.  Parachute  flares  are  made 
of  materials  which  are  subject  to  decom¬ 
position  upon  aging.  Humidity  affects 
the  small  igniting  charge  and  also  the 
materials  of  the  candle  (illuminant). 
Hence,  the  percentage  of  misfires  in  old 
flares  is  likely  to  be  quite  high.  To  as¬ 
sure  unfailing  performance  of  flares,  pe- 
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riodic  inspection  of  the  flare  installation 
should  be  made.  The  inspection  should 
include  the  entire  system  starting  at  the 
release  mechanism  in  the  cockpit  and 
ending  at  the  flare.  Such  inspection 
should  be  attempted  only  by  qualified 
personnel  since  inadvertent  discharge  of 
such  pyrotechnics  may  cause  serious 
damage.  Past  experience  has  indicated 
that  all  electrically  or  pistol-operated 
flares  should  be  returned  to  the  manu¬ 
facturer  for  reconditioning  within  a 
maximum  period  of  3  years  and  that  for 
mechanically  operated  flares,  this  should 
be  done  within  a  maximum  period  of  4 
years. 

(d)  Life  preservers  and  life  rafts — (1) 
General.  Inflatable  life  preservers  and 
life  rafts  are  subject  to  general  deteriora¬ 
tion  due  to  aging.  Experience  has  indi¬ 
cated  that  such  equipment  may  be  in 
need  of  replacement  at  the  end  of  5 
years  due  to  porosity  of  the  rubber- 
coated  material.  Wear  of  such  equip¬ 
ment  is  accelerated  when  stowed  on 
board  aircraft  because  of  vibration  which 
causes  chafing  of  the  rubberized  fabric. 
This  ultimately  results  in  localized  leak¬ 
age.  Leakage  is  also  likely  to  occur 
where  the  fabric  is  folded  because  sharp 
corners  are  formed.  When  these  corners 
are  in  contact  with  the  carrying  cases', 
or  with  adjacent  parts  of  the  rubberized 
fabric,  they  tend  to  wear  through  due  to 
vibration. 

In  order  to  keep  this  equipment  in  air¬ 
worthy  condition,  inspection  should  be 
made  as  follows: 

(2)  Inspection  procedure  for  life  pre¬ 
servers.  At  3-month  intervals,  all  life 
preservers  should  be  Inspected  for  air¬ 
worthiness.  The  rubberized  material 
should  be  examined  for  cuts,  tears,  and 
abrasions  and  the  mouth  valves  and 
tubing  should  be  checked  for  leakage, 
corrosion,  and  deterioration.  The  car¬ 
bon  dioxide  cylinder  should  be  removed 
and  the  discharge  mechanism  checked  by 
operating  the  lever  to  ascertain  that  the 
pin  operates  freely.  The  gaskets  and 
valve  cores  of  the  cylinder  container  and 
the  pull  cord  should  be  checked  for  de¬ 
terioration.  If  no  defects  are  found,  the 
preserver  should  be  inflated  by  air  to  a 
2 -pound  pressure  and  left  for  12  hours. 
If  the  preserver  still  has  adequate  rigid¬ 
ity  at  the  end  of  that  time,  it  should  be 
deflated  and  fitted  with  COs  cylinders 
having  weights  not  less  than  that 
stamped  on  them  by  the  manufacturer. 
All  cylinders  made  in  accordance  with 
joint  Army-Navy  Specification  No.  JAN- 
C-601  have  a  minimum  permissible 
weight  stamped  on  them.  The  use  of 
such  COt  cylinders  is  recommended. 
Prior  to  repacking  the  preservers,  they 
should  be  stamped  with  the  date  of 
inspection  as  a  matter  of  record. 

It  is  recommended  that  the  above  pro¬ 
cedure  to  be  repeated  every  12-month 
period,  using  the  CO,  cartridge  for  infla¬ 
tion.  The  carbon  dioxide  permeates  the 
rubberized  fabric  at  a  faster  rate  than 
air  and  will  indicate  if  the  porosity  of  the 
material  is  excessive. 

(3)  Repair  of  life  preservers.  Leaks, 
as  disclosed  by  immersion  in  soapy  water, 
should  be  repaired  by  the  use  of  patches 
in  accordance  with  the  recommendations 
of  the  manufacturer.  Corroded  metal 
parts  should  be  cleaned  and  missing  or 
weakened  ties  replaced  by  machine 


stitching  in  place  as  originally  done  by 
the  manufacturer.  Weakened  lanyards 
t  should  also  be  replaced.  Life  preservers 
which  do  not  retain  sufficient  rigidity 
after  the  12-hour  period  because  of  gen¬ 
eral  deterioration  and  porosity,  of  the 
fabric  are  beyond  economical  repair  and 
should  be  replaced. 

(4)  Inspection  procedure  for  life  rafts. 
Life  rafts  should  be  inspected  at  3-month 
intervals  for  cuts,  tears,  or  other  dam¬ 
age  to  the  rubberized  material.  If  the 
raft  is  found  to  be  in  good  condition,  the 
CO2  bottle  (s)  should  be  removed  and  the 
raft  inflated  with  air  to  a  2-pound  pres¬ 
sure.  The  air  should  be  introduced  at 
the  fitting  normally  connected  to  the  CO, 
bottle  (s)  and  the  inflated  raft  left  to 
stand  for  24  hours.  If  the  pressure  drops 
below  1 pounds,  it  should  be  examined 
for  leakage  by  using  soapy  water.  If 
the  pressure  drop  is  satisfactory,  the 
raft  should  be  considered  as  being  in 
airworthy  condition  and  returned  to 
service  after  being  fitted  with  correctly 
charged  CO,  bottles  as  determined  by 
weighing  them.  It  is  suggested  that  the 
rafts  be  marked  to  indicate  the  date  of 
Inspection.  Care  should  be  taken  to  see 
that  all  of  the  raft’s  required  equipment 
is  on  board  and  properly  stowed. 

At  18-month  intervals  the  above  pro¬ 
cedure  should  be  repeated,  using  the  CO, 
bottle  (s)  for  inflation.  If  a  single  bottle 
is  used  for  inflating  both  compartments, 
it  should  be  noted  whether  the  inflation 
is  proceeding  equally  to  both  compart¬ 
ments.  Occasionally  the  formation  of 
“carbon  dioxide  snow”  may  occur  in  one 
passage  of  the  distributing  manifold  and 
divert  a  larger  volume  of  gas  to  one  com¬ 
partment  which  may  burst  if  the  mat¬ 
tress  valve  is  not  open  to  relieve  the 
pressure.  If  the  pressure  is  satisfactory, 
the  raft  should  be  returned  to  service  In 
accordance  with  the  procedure  outlined 
above. 

(5)  Repair  of  life  rafts.  -  When  leaks 
due  to  tears,  abrasions,  or  punctures  are 
found,  repairs  should  be  made  in  accord¬ 
ance  with  the  recommendations  of  the 
manufacturer.  Partially  torn  away  sup¬ 
porting  patches  on  the  tube  should  be 
recemented  so  as  to  restore  the  raft  to 
its  airworthy  condition.  Mildewed  or 
weak  lanyards  should  be  replaced,  par¬ 
ticularly  those  by  which  the  CO,  bottle  is 
operated.  This  applies  also  to  the  line 
used  to  attach  the  raft  to  the  airplane. 
All  metal  parts  should  be  checked  for 
corrosion;  cleaned,  or  repaired  if  found 
to  be  defective.  If  leaky  mattress  valves 
have  been  found,  they  should  be  replaced. 

(6)  Rating.  Ratings  of  military  rafts 
when  used  in  civil  aircraft  are  shown  in 
the  following  table.  Ratings  of  the  10-, 
15-,  and  20-man  circular  rafts  built  for 
civil  use  are  stamped  on  the  rafts  by  the 
manufacturer. 


Typ« 

Capacity 

Men 

Pounds 

Specification 

buoy¬ 

ancy 

cn 

A-3  series . 

1,800 

4 

6 

AFM-40420 

E-2  series . 

3,500 

6 

10 

AF  34-40618 

Mark  11 . 

1,000 

2 

a 

Bu  Aer  M-3R 

Mark  IV . 

1,800 

4 

6 

Bu  Aer  M-.3R 

Mark  Vll . 

2,500 

7 

10 

Bu  Aer  M-3R 

Rafts  more  than  5  years  old  are  likely 
to  be  unairworthy  due  to  deterioration. 

(e)  Parachutes.  With  reasonable  care, 
parachutes  should  last  at  least  5  years. 
They  should  not  be  carelessly  tossed 
about,  left  in  the  airplane  so  that  they 
may  become  wet,  or  left  in  open  places 
where  they  may  be  tampered  with.  They 
should  not  be  placed  where  they  may  fall 
on  oily  floors  or  be  subject  to  acid  fumes 
from  gdjacent  battery  chargers.  When 
repacking  is  done  as  required  in  Part  43 
of  the  Civil  Air  Regulations,  a  careful  in¬ 
spection  of  the  parachute  should  be 
made  by  a  qualified  parachute  technician 
(rigger).  If  repairs  or  replacements  of 
parts  are  necessary  to  maintain  the  air¬ 
worthiness  of  the  parachute  assembly, 
such  work  should  be  done  by  the  original 
parachute  manufacturer  or  by  qualified 
parachute  technicians  certificated  in  ac¬ 
cordance  with  Part  25  of  the  Civil  Air 
Regulations  (Parachute  Technician’s 
Certificates)  or  by  agencies  qualified  in 
accordance  with  Part  54  (Parachute  Loft 
Certificates  and  Ratings). 

(f)  Safety  belts.  Safety  belts  are 

subject  to  rapid  deterioration  due  to  con¬ 
stant  use  and  effects  of  aging.  Webbing 
is  particularly  susceptible  to  loss  of 
strength  because  of  the  effects  of  high 
humidity  conditions  which  result  in  mil¬ 
dewing.  ’The  clamping  action  of  the 
serrations  of  the  commonly  used  buckle 
also  causes  a  reduction  in  the  strength 
of  the  webbing  fibers  after  long  periods 
of  usage.  For  the  above  reasons,  belts 
should  be  periodically  replaced,  particu¬ 
larly  when  they  are  in  a  frayed  condi¬ 
tion.  It  is  generally  uneconomical  for 
the  average  airplane  owner  to  have  new 
webbing  installed  in  a  belt,  particularly 
if  hardware  parts  also  are  in  need  of 
replacement.  ^ 

If  replacement  of  webbing  or  hardware 
is  attempted,  however,  parts  of  identical 
design  and  material  should  be  obtained. 
'The  stitch  pattern  should  at'  least  be 
identical  to  the  original  and  the  number 
of  threads  per  inch  should  be  equal  to 
the  number  used  in  the  original  belt. 
'There  is  no  objection  to  having  a  greater 
total  length  of  stitching,  provided  one 
line  of  "stitches  is  not  placed  over  another 
line.  Lines  of  stitching  should  be  at  least 
^16  inch  apart. 

A  record  should  be  kept,  preferably  in 
the  log  book,  stating  the  extent  to  which 
the  belt  was  repaired  and  the  date. 

Operators  of  a  fleet  of  airplanes  should 
also  follow  the  above  procedure  when  re¬ 
pairing  or  renovating  their  belts.  How¬ 
ever,  the  original  belt  Identification  data 
should  be  retained  so  that  there  will  be 
no  question  that  a  type  certificated  belt 
had  been  repaired. 

(g)  Fire  extinguishers.  Inspection 
and  maintenance  procedure  of  fire  ex¬ 
tinguishers  should  be  in  accordance  with 
the  manufacturer’s  instructions  at¬ 
tached  to  the  extinguisher  unit.  In  con¬ 
nection  with  carbon  tetrachloride 
extinguishers,  owners  who  desire  to  re¬ 
fill  their  own  units  are  cautioned  not  to 
refill  them  with  commercial  carbon  tet¬ 
rachloride  Inasmuch  as  it  contains  a 
small  percentage  of  water  which  ulti¬ 
mately  causes  corrosion  of  the  moving 
parts  of  the  extinguisher  mechanism. 

§  18.20-9  Windshields  and  enclosures. 
(CAA  policies  which  apply  to  §  18.20.)  — 
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(a)  Scope.  These  repairs  are  applicable 
to  plastic  windshields,  enclosures,  and 
windows  in  nonpressurized  airplanes. 
For  pressurized  airplanes  the  plastic  ele¬ 
ments  should  be  replaced,  or  repaired 
only  in  accordance  with  the  manufactur¬ 
er’s  recommendations. 

(b)  Tppes  of  plastics.  Two  types  of 
plastics  are  commonly  used  in  trans¬ 
parent  enclosures  of  aircraft.  These 
materials  are  known  as  acrylate  base 
plastics  and  cellulose  acetate  base  plas¬ 
tics.  The  acrylate  base  plastics  are 
manufactured  under  such  commercial 
trade  names  as  “Plexiglas”,  “Lucite”, 
and  “Perspex”  (British).  Cellulose  ace¬ 
tate  base  plastics  are  manufactured  un¬ 
der  such  commercial  names  as  “Fibes- 
tos”,  “Lumanth”,  “Plastacele”,  and 
“Nixonite”. 

(1)  Replacement  panels.  Replacement 
panels  should  always  be  of  material 
equivalent  to  that  originally  used  by  the 
manufacturer  of  the  aircraft  since  there 
are  many  types  of  transparent  plastics 
on  the  market.  The  Tproperties  of  the 
different  materials  vary  greatly,  par¬ 
ticularly  in  regard  to  expansion  char¬ 
acteristics,  brittleness  under  low  tem¬ 
peratures,  resistance  tc  discoloration 
when  exposed  to  sunlight,  surface  check¬ 
ing,  etc.  These  items  have  been  consid¬ 
ered  by  aircraft  manufacturers  in 
selecting  materials  to  be  used  in  their 
designs  and  variation  or  use  of  .substi¬ 
tutes  may  result  in  subsequent  difBcul- 
tles. 

(c)  Installation  procedures  for  acrylic 
plastics.  In  installing  a  replacement 
panel,  the  same  mounting  method  used 
by  the  manufacturer  of  the  airplane 
should  be  followed.  While  the  actual 
installation  will  vary  from  one  type  of 
aircraft  to  another,  the  following  major 
principles  should  be  considered  in  install¬ 
ing  any  replacement  panels. 

( 1 )  Never  force  an  acrylic  plastic  panel 
out  of  shape  to  make  it  fit  a  frame.  If 
a  replacement  panel  does  not  fit  easily 
into  the  mounting,  a  new  replacement 
should  be  obtained  or  the  whole  panel 
heated  and  reformed.  When  possible,  a 
new  panel  should  be  cut  and  fit  at  ordi¬ 
nary  room  temperatures. 

( 2 )  In  clamping  or  bolting  acrylic  pan¬ 
els  into  their  mountings,  do  not  place 
the  plastic  under  excessive  compressive 
stress.  It  Is  easy  to  develop  more  than 
1,000  pounds  per  square  inch  on  the 
plastic  by  drawing  up  a  nut  and  bolt 
“good  and  tight.”  Each  nut  should  be 
tightened  to  a  film  fit  then  backed  off 
one  full  turn. 

(3)  In  bolt  installations,  spacers,  col¬ 
lars,  shoulders,  or  stop-nuts  should  be 
used  to  prevent  tightening  the  bolt  ex¬ 
cessively.  Whenever  such  devices  are 
used  by  the  airplane  manufacturer  they 
should  be  retained  in  the  replacement 
Installation.  It  is  important  that  the 
original  number  of  bolts,  complete  with 
washers,  spacers,  etc.,  be  used. 

When  rivets  are  used,  adequate  spacers 
or  other  satisfactory  means  to  prevent 
«xcessive  tightening  of  the  frame  to  the 
plastic  should  be  provided. 

(4)  Acrylic  plastic  panels  should  be 
mounted  between  rubber,  cork,  or  other 
gaskets  to  make  the  installation  water¬ 
proof,  to  reduce  vibration,  and  to  help  to 


distribute  compressive  stresses  on  the 
plastic. 

(5)  Acrylic  plastics  expand  and  con¬ 
tract  approximately  three  times  as  much 
as  the  metal  channels  in  which  they  are 
mounted.  Therefore,  suitable  allowance 
for  dimensional  changes  with  tempera¬ 
ture  should  be  made.  Clearances  of 
Vs -inch  minimum  should  be  allowed  all 
around  the  edges  of  the  panel. 

(6)  In  Installations  involving  bolts  or 
rivets,  the  holes  through  the  plastic 
could  be  oversize  by  Vs -inch  diameter 
and  centered  so  that  the  plastic  will  not 
bind  or  crack  at  the  edge  of  the  holes. 
The  use  of  slotted  holes  is  also  recom¬ 
mended. 

(7)  Panels  should  be  mounted  to  a 
sufficient  depth  in  the  channel  to  pre¬ 
vent  falling  out  when  it  contracts  at 
extremely  low  temperatures  or  when 
the  panel  is  flexed.  When  the  manufac¬ 
turer’s  original  design  permits,  panels  up 
to  12  inches  long  should  be  mounted  to 
a  minimum  depth  of  1  Vs  inches. 

(d)  Installation  procedure  for  cellu¬ 
lose  acetate  plastics.  In  general,  the 
methods  used  for  installation  of  cellulose 
acetate  base  plastics  are  similar  to  those 
used  for  acrylic  plastics.  The  coefficient 
of  expansion  of  cellulose  acetate  exceeds 
that  of  acrylic  resins.  Also,  the  cel¬ 
lulose  acetate  plastics  are  affected  by 
moisture  and  will  change  dimensionally 
as  they  absorb  water.  Therefore,  allow¬ 
ance  should  be  made  in  mounting  this 
type  plastic  if  wide  variations -«in  tem¬ 
perature  and  humidity  are  to  be  en¬ 
countered.  As  a  general  rule  an  allow¬ 
ance  of  about  ys-inch  per  foot  of  panel 
length  should  be  made  for  expansion  and 
%6-inch  per  foot  for  contraction. 

(e)  Repair  of  plastics.  Extensively 
damaged  transparent  plastic  should  be 
replaced  rather  than  repaired  whenever 
possible  since  even  a  carefully  patched 
part  is  not  the  equal  of  a  new  section, 
either  optically  or  structurally.  At  the 
first  sign  of  a  crack  developing,  a  hole 
of  Vs  to  %6  of  an  inch  in  diameter  should 
be  drilled  at  the  extreme  end  of  the  crack 
as  shown  in  figure  9-1.  This  serves  to  lo¬ 
calize  the  crack  and  to  prevent  further 
splitting  by  distributing  the  strain  over 
a  larger  area.  If  the  crack  is  small,  stop¬ 
ping  it  with  a  drilled  hole  will  usually 
suffice  until  replacement  or  more  p^i  ma- 
nent  repair  can  be  made.  The  following 
repairs  are  permissible:  however,  they 
should  not  be  located  in  the  line  of  the 
pilot’s  vision  in  normal  flight  and  land¬ 
ing. 

(1)  Surface  patch.  If  a  surface  patch 
is  to  be  installed,  trim  away  the  damaged 
area  and  round  all  corners.  A  piece  of 
plastic  of  sufficient  size  to  cover  the  dam¬ 
aged  area  and  extend  at  least  %  of  an 
inch  on  each  side  of  the  crack  or  hole 
should  be  cut  and  the  edges  beveled  as 
shown  in  figure  9-2.  If  the  section  to  be 
repaired  is  curved,  the  patch  should  be 
fitted  to  the  same  contour  by  heating  it 
in  an  oil  bath  at  a  temperature  of  248“  F. 
to  302°  F.  or  it  may  be  heated  on  a  hot 
plate  until  soft.  Boiling  water  should  not 
be  used  for  heating.  The  patch  should 
be  coated  evenly  with  plastic  solvent 
cement  and  placed  immediately  over  the 
hole.  A  uniform  pressure  of  from  6  to  10 
pounds  per  square  inch  should  be  main¬ 
tained  on  the  patch  for  a  minimum  of  3 


hours.  The  patch  should  be  allowed  to 
dry  24  to  38  hours  before  sanding  or 
polishing  is  attempted. 

(2)  Plug  patch.  In  using  Inserted 
patches  to  repair  holes  in  plastic  struc¬ 
tures,  the  holes  should  be  trimmed  to  a 
perfect  circle  or  oval  and  the  edges  bev¬ 
eled  slightly.  The  patch  should  be  slight¬ 
ly  thicker  than  the  material  being 
repaired  and  should  have  similarly  bev¬ 
eled  edges.  Patches  should  be  installed 
in  accordance  with  figures  9-3.  The  plug 
is  heated  until  soft  and  pressed  into  the 
hole  without  cement,  and  allowed  to  cool, 
making  a  perfect  fit.  The  plug  should  be 
removed,  the  edges  cemented  and  then 
reinserted  in  the  hole.  A  firm  light  pres¬ 
sure  should  be  maintained  until  the 
cement  has  set.  Sand  or  file  the  edges 
level  with  the  surface,  buff  and  polish. 

(f)  Cleaning  and  polishing  transpar^ 
ent  plastic.  Plastics  have  many  advan¬ 
tages  over  glass  for  aircraft  use,  but  they 
lack  the  surface  hardness  of  glass  and 
care  must  be  exercised  while  servicing 
the  aircraft  to  avoid  scratching  or  other¬ 
wise  damaging  the  surface. 

(1)  Cleaning.  Plastic  should  be 
cleaned  by  washing  with  plenty  of  water 
and  mild  soap,  using  a  clean,  soft,  grit- 
free  cloth,  sponge,  or  bare  hands.  Do 
not  use  gasoline,  alcohol,  benzene,  ace¬ 
tone;  carbon  tetrachloride,  fire  extin¬ 
guisher  or  de-icing  fluids,  lacquer 
thinners,  or  window  cleaning  sprays  be¬ 
cause  they  will  soften  the  plastic  and 
cause  crazing.  The  plastic  should  not  be 
rubbed  with  a  dry  cloth  since  this  is 
likely  to  cause  scratches  and  also  build 
up  an  electrostatic  charge  which  attracts 
dust  particles  to  the  surface.  If,  after 
removing  dirt  and  grease,  no  great 
amount  of  scratching  is  visible,  the  plas¬ 
tic  should  be  finished  with  a  good  grade 
of  commercial  wax.  The  wax  should  be 
applied  in  a  thin  even  coat  and  brought 
to  a  high  pglish  by  rubbing  lightly  with 
a  soft  cloth. 

(2)  Buffing.  If,  after  removing  dirt 
and  gi*ease,  the  surface  is  found  marred 
by  scratches,  hand  polish  or  buff  out  the 
scratches.  Hand-polishing  or  buffing 
should  not  be  attempted  until  the  sur¬ 
face  is  clean.  A  soft,  open-type  cotton 
or  flannel  buffing  wheel  is  suggested. 
Minor  scratches  may  be  removed  by  vig¬ 
orously  rubbing  the  affected  area  by 
hand  or  with  a  soft,  clean  cloth  damp¬ 
ened  with  a  mixture  of  turpentine  and 
chalk  or  an  automobile  cleanser  applied 
with  a  damp  cloth.  Remove  the  cleanser 
and  polish  with  a  soft,  dry  cloth.  Acry¬ 
late  base  plastics  are  thermoplastic  and 
friction  created  by  buffing  or  polishing 
too  long  in  one  spot  can  generate  suffi¬ 
cient  heat  to  soften  the  surface.  This 
will  produce  visual  distortion  and  should 
be  guarded  against. 

§  18.20-10  Hydraulic  systems.  iCAA 
policies  which  apply  1:0  ^  18.20.) — (a) 
Hydraulic  systems.  Airplane  hydraulic 
systems  should  be  maintained,  serviced, 
and  adjusted  in  accordance  with  manu¬ 
facturers’  maintenance  manuals  and 
pertinent  component  maintenance  man¬ 
uals.  Certain  general  principles  of 
maintenance  and  repair  which  apply  are 
outlined  below. 

(b)  Hydraulic  lines  and  fittings.  All 
lines  and  fittings  should  be  carefully  in- 
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spected  at  regular  intervals  to  insure 
airworthiness.  Metal  lines  should  be 
checked  for  leaks,  loose  anchorages, 
scratches,  kinks,  or  other  damage. 
Flexible  hose  lines  should  be  checked  for 
leaks,  cuts,  abrasions,  soft  spots,  or  other 
deterioration  or  damage.  Fittings  and 
connections  should  be  inspected  for  leak¬ 
age,  looseness,  cracks,  burrs,  or  other 
damage.  Defective  elements  should  be 
replaced  but  may  sometimes  be  repaired. 

(1)  Replacement  of  metal  lines.  When 
inspection  shows  a  line  to  be  damaged  or 
defective,  the  entire  line  should  be  re¬ 
placed.  However,  if  the  damaged  section 
is  localized,  a  repair  section  may  be  in¬ 
serted.  In  replacing  lines,  always  use 
tubing  of  the  same  size  and  material  as 
the  original  line.  Use  the  old  tubing  as 
a  template  in  bending  the  new  line, 
unless  it  is  damaged  too  greatly,  in  which 
case  a  template  can  be  made  from  soft 
iron  wire.  The  installation  of  a  new  line 
without  bends  should  be  avoided  as  bends 
are  necessary  to  allow  the  tube  to  ex¬ 
pand  and  contract  with  temperature 
changes,  and  to  absorb  vibration.  Soft 
aluminum  tubing  (2SO,  3SO,  or  52SO) 
under  *4  inch  O.  D.  may  be  bent  by  hand. 
For  all  other  tubing  an  acceptable  tube 
bending,  hand  or  power,  tool  should  be 
used.  Bending  should  be  done  carefully 
to  avoid  excessive  flattening,  kinking,  or 
wrinkling.  Minimum  bend  radii  should 
conform  to  the  values  shown  in  table 
10-1.  A  small  amount  of  flattening  in 
bends  is  acceptable  but  should  not  ex¬ 
ceed  an  amount  such  that  the  small 
diameter  of  the  flattened  portion  is  less 
than  75  percent  of  the  original  O.  D. 
When  installing  the  replacement  tubing 
it  should  line  up  correctly  with  the  mat¬ 
ing  part  and  should  not  be  forced  into 
line  by  means  of  the  coupling  nuts. 

(2)  Tube  connections.  Most  tubing 
connections  are  made  using  flared  tube 
ends,  and  standard  connection  fittings: 
AN-818  nut  and  AN-819  sleeve.  In 
forming  flares,  the  tube  ends  must  be  cut 
square,  filed  smooth,  have  all  burrs  and 
sharp  edges  removed  and  be  thoroughly 
cleaned.  The  tubing  is  then  flared  using 
the  correct  forming  tools  for  the  sizes  of 
tubing  and  type  of  fitting.  A  double 
flare  is  used  on  soft  aluminum  tubing 
%  inch  O.  D.  and  under,  and  a  single 
flare  on  all  other  tubing.  In  making 
the  connections  hydraulic  fluid  only 
should  be  used  as  a  lubricant.  The  con¬ 
nection  should  then  be  tightened  to  the 
proper  torque  loads  as  indicated  in  table 
10-1.  This  is  very  important  as  over- 
tightening  will  damage  the  tube  or  fit¬ 
ting,  and  may  cause  failure,  and  under¬ 
tightening  may  cause  leakage. 

(3)  Repair  of  metal  tube  lines.  Minor 
dents  and  scratches  in  tubing  may  be  re¬ 
paired.  Scratches  or  nicks  no  deeper 
than  10  percent  of  the  wall  thickness  in 
aluminum  alloy  tubing  only,  not  in  the 
heel  of  a  bend,  may  be  repaired  by  bur¬ 
nishing  with  hand  tools.  Severe  die 
marks,  seams  or  splits  in  the  tube  should 
not  be  repaired ;  such  lines  should  be  re¬ 
placed.  Any  crack  or  deformity  in  a 
flare  is  also  unacceptable  and  should  be 
rejected. 

A  dent  less  than  20  percent  of  the  tube 
diameter  is  not  objectionable  unless  It  is 
in  the  heel  of  a  bend.  Dents  may  be 


removed  by  drawing  a  bullet  of  proper 
size  through  the  tube  by  means  of  a 
length  of  cable. 

A  severely  damaged  line  may  be  re¬ 
paired,  if  it  is  not  desired  to  replace  the 
entire  line,  by  cutting  out  the  damaged 
section  and  inserting  a  repair  section 
consisting  of  a  short  section  of  flared 
tubing,  flaring  both  ends  of  the  undam¬ 
aged  tube  remaining,  and  connecting 
with  standard  unions,  sleeves,  and  tube 
nuts.  If  the  damaged  portion  is  short 
enough,  the  insert  tubing  may  be  omitted 
and  the  repair  made  with  one  union  and 
two  sets  of  connection  fittings. 

(4)  Replacement  of  flexible  lines. 
When  replacement  of  flexible  hose  lines 
is  necessary,  use  the  same  type,  size  and 
length  hose  as  the  replaced  line.  If  the 
hose  is  of  the  swaged-end  type,  the  en¬ 
tire  assembly  should  be  obtained  in  the 
correct  size  for  replacement.  If  it  is 
Of  the  collet,  or  sleeve,  quick-attachable- 
end  type,  the  assembly  should  be  made 
up  in  accordance  with  the  manufactur¬ 
er’s  directions,  using  the  prescribed  tools, 
so  that  the  replacement  assembly*  is  of 
the  same  size  and  length  as  the  re¬ 
placed  line.  The  hose  should  be  installed 
without  twisting  by  keeping  the  white 
line  on  hose  straight.  Use  only  hydraulic 
fluid  for  lubricating  threads. 

A  hose  should  never  be  stretched  tight 
between  two  fittings  as  this  will  result 
in  over-stressing  and  failure  at  the  ends 
under  pressure.  The  length  of  hose 
should  he  suflficlent  to  provide  about  5 
to  8  percent  slack. 

(c)  Hydraulic  components.  Hydraulic 
components  such  as  pumps,  actuating 
cylinders,  selector  valves,  relief  valves, 
etc.,  should  be  disassembled  only  for 
maintenance  and  overhaul  in  properly 
equipped  shops  by  qualified  personnel. 
Manufacturer’s  recommended  practices 
and  replacement  parts  should  be  used  in 
overhauling  such  components.  If  proper 
servicing  facilities  are  not  available,  hy¬ 
draulic  equipment  in  need  of  repair  or 
overhaul  should  be  replaced  by  new  or 
overhauled  parts  and  the  removed  com¬ 
ponent  sent  to  a  qualified  agency  for 
overhaul.  In  making  adjustments  to 
such  parts  as  relief  valves,  pressure  regu¬ 
lating  valves,  etc.,  the  airplane  and  com- 
p  o  n  e  n  t  manufacturer’s  instructions 
shoiiM  be  carefully  followed.  Hydraulic 
filter  elements  should  be  inspected  at  fre¬ 
quent  intervals  and  replaced  as  neces¬ 
sary. 

§  18.20-11  Electrical  systems.  (CAA 
policies  which  apply  to  §  18.20.) — (a) 
Systems.  All  electric  equipment,  elec¬ 
tric  assemblies,  and  wiring  installations 
should  be  frequently  inspected  for  dam¬ 
age,  general  condition,  and  proper  func¬ 
tioning  to  assure  the  continued 
satisfactory  operation  of  the  electric  sys¬ 
tem.  Tlie  adjustment,  repair,  overhaul, 
and  testing  of  all  electric  equipment  and 
systems  should  be  accomplished  in  ac¬ 
cordance  with  the  recommendations  and 
procedures  set  forth  in  Maintenance  In¬ 
structions,  or  manuals  published  by  the 
Aircraft  and  Equipment  Manufacturers. 

(b)  Preventive  maintenance  and  op¬ 
eration  checking.  Frequent  visual  in¬ 
spections,  operating  checks  of  all  electric 
circuits  and  equipment,  replacement  or 
repair,  when  deficiencies  are  found,  will 


go  a  long  way  toward  the  elimination  of 
electrical  troubles  and  hazards  in  air¬ 
planes.  A  suggested  list  of  things  to  look 
for  during  these  Inspections  and  the 
checks  to  be  performed  are  itemized 
below: 

Damaged  or  overheated  equipment  and 
wiring  or  worn  wiring  Insulation. 

Alignment  of  electrically  driven  equip¬ 
ment. 

Poor  electric  bonding. 

Cleanliness  of  equipment  and  connections. 

Proper  support  of  wiring  and  conduit,  and 
satisfactory  attachment  to  the  structure. 

Tightness  of  connections,  terminals  and 
ferrules. 

Continuity  of  fuses,  circuit  breakers  and 
wiring. 

Condition  of  electric  lampw. 

Clearance  or  Insulation  of  exposed  termi¬ 
nals. 

Adequacy  of  safety  wire,  cotter  pins,  etc. 

Operational  check  of  electrically  op>erated 
equipment  such  as  motors.  Inverters,  genera, 
tors,  batteries,  lights,  etc. 

Voltage  check  of  electric  system  operation 
with  portable  precision  voltmeter. 

(1)  Cleaning  and  preservation.  Fre¬ 
quent  cleaning  of  electric  equipment  to 
remove  dust,  dirt,  and  grime  is  recom¬ 
mended.  Fine  emery  cloth  may  be  used 
to  clean  terminals  and  mating  surfaces 
if  they  appear  corroded  or  dirty.  Crocus 
cloth  or  very  fine  sandpaper  should  be 
used  to  polish  commutators  or  slip  rings. 
Emery  cloth  should  not  be  used  on  com¬ 
mutators  since  particles  from  the  cloth 
may  cause  shorting  and  burning. 

(1)  Batteries  and  battery  containers. 
The  drain  and  venting  provisions  for  the 
battery  or  battery  containers  should  be 
checked  frequently  and  if  found  cor¬ 
roded  the  compartment  and  surrounding 
structure  should  be  washed  with  a  solu¬ 
tion  of  soda  and  water  to  neutralize  the 
battery  acid. 

(2)  Miscellaneous  check  items.  Fre¬ 
quent  checks  for  miscellaneous  ir¬ 
regularities  such  as  loose  terminal 
connections,  poorly  soldered  or  loose 
swaged  terminals,  missing  safety  wire, 
loose  quick-disconnects,  broken  wire 
bundle  lacing,  broken  or  inadequate  wire 
clamps,  and  the  clearance  of  uninsulated 
terminals  that  may  cause  short  circuits 
should  be  made  and  replacement  or  re¬ 
pair  accomplished  as  a  part  of  routine 
maintenance. 

(c)  Major  adjustments.  Major  ad¬ 
justments  of  items  of  equipment  such  as 
regulators,  generators,  contractors,  con¬ 
trol  device?,  inverters,  and  relays  should 
be  accomplished  outside  the  airplane  on 
the  test  stand  or  test  bench  where  all  the 
necessary  Instruments  and  equipment 
are  at  hand.  The  adjustment  procedures 
outlined  by  the  equipment  manufacturer 
should  be  followed. 

(d)  Equipment  replacement.  Dam¬ 
aged,  worn-out,  and  defective  electric 
equipment  should  be  replaced  with  iden¬ 
tical  items  or  with  equipment  equivalent 
to  the  original  in  operating  characteris¬ 
tics,  mechanical  strength,  and  the  ability 
to  withstand  the  environmental  condi¬ 
tions  encountered  in  the  operation  of  the 
airplane. 

(e)  Wiring  and  terminal  replacement. 
When  replacing  electric  wiring  great 
care  should  be  exercised  to  see  that  the 
wires  are  cut  to  the  correct  length,  and 
that  upon  installation  in  the  airplane, 
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they  are  routed,  supported,  protected, 
and  terminated  in  such  a  manner  that 
insulation  abrasion  is  kept  to  a  minimum. 

(1)  Attaching  terminals  to  electric 
cable — (i)  General  procedure.  Termi¬ 
nals  may  be  attached  to  electric  cable  by 
swaging,  staking,  or  soldering.  The  re¬ 
quired  length  of  insulation  should  be 
stripped  from  the  conductor  carefully  so 
that  nicked  or  cut  wire  strands  in  no  case 
exceed  10  percent  of  the  total  number  of 
strands.  Satisfactory  terminal  attach¬ 
ment  is  of  primary  importance  and 
should  be  accomplished  by  use  of  the 
proper  tools  and  careful  insertion  of  the 
stripped  cable  in  the  terminal.  The  ter¬ 
minal  manufactuiers*  instructions  con¬ 
cerning  cable  size  and  the  proper  tools  to 
be  used  for  each  terminal  should  be 
follow'ed. 

(ii)  Types  of  terminals.  In  general, 
the  solderless  type  of  swaged  or  staked 
terminals,  disconnect  splices,  terminal 
blocks,  and  connectors  should  be  used. 
The  use  of  standard  type  soldered  ter¬ 
minal  multi-pin  connectors  should  be 
confined  to  equipment  where  frequent 
connecting  and  disconnecting  is  neces¬ 
sary.  Where  soldered  terminals  are  nec¬ 
essary  they  may  be  cleaned  with  very 
fine  emery  cloth  sandpaper  or  alcohol. 
Proper  tinning  of  the  wire  strands  and 
terminal  lug  solder  cups  are  essential 
prior  to  soldering  and  during  these  oper¬ 
ations  only  pure  resin  flux  should  be  used. 

(iii)  Terminal  insulation.'  Insulating 
tubing  of  the  vinyl  variety  should  be 
placed  over  each  cable  terminal  at  splices, 
terminal  blocks,  equipment,  and  all  con¬ 
nections  of  both  plug  and  receptacle  of 
connectors,  unless  the  terminals  used  are 
of  a  preinsulated  variety.  The  tubing 
should  be  secured,  so  as  to  prevent  its 
slipping  from  the  electric  connection. 

(iv)  Replacement  of  electric  cables. 
When  abraded  electric  cable  is  found  it 
should  be  replaced  with  new  cable  of 
the  same  or  equal  quality  and  if  possible 
the  cause  of  such  abrasion  should  be 
eliminated  by  providing  additional  sup¬ 
port  or  clamping  devices.  If  only  a  short 
portion  of  an  electric  cable  of  consid¬ 
erable  length  appears  abraded,  the  de¬ 
fective  portion  can  be  replaced  and  the 
new  cable  connected  to  the  old  by  means 
of  permanent  or  qulck-discoimect 
splices.  The  splices  should  be  protected 
by  insulating  tubing. 

(2)  Selection  of  electric  cable — (i) 
Type  of  cable.  Electric  cables  meeting 
the  performance  requirements  of  Spec¬ 
ification  AN-J-C-48  (copper)  and  AN- 
C-161  (aluminum)  are  satisfactory  for 
Use  in  certificated  aircraft. 

(ii)  Criteria  for  selection.  The  two 
criteria  upon  which  the  selection  of  elec¬ 
tric  cable  size  should  be  based,  when 
considering  an  alteration,  are  current 
carrying  capacity  and  voltage  drop. 

(a)  The  selected  cable  should  not  carry 
continuously  or  intermittently'  current 
in  excess  of  the  ampere  values  indicated 
by  curves  1,  2,  and  3  on  figure  11-1. 

(b)  The  voltage  drop  in  the  main 
power  cables  from  the  generation  sources 
or  the  battery  to  the  bus  should  not  ex¬ 
ceed  two  percent  (2.0%)  of  the  regulated 
voltage,  when  the  generator  is  carrying 


rated  current  ahd  the  battery  is  being 
discharged  at  the  5-minute  rate. 

(c)  The  voltage  drop  in  the  load  cir¬ 
cuits,  between  the  bus  and  the  utilization 
equipment,  should  not  exceed  the  values 
shown  in  the  following  tabulation: 


Nominal  system 
voltage 

Allowable  voltage  drop 

Continuous 

operation 

Intermittent 

operation 

14 . 

0.5 

1 

28 . 

1 

2 

115 . 

4 

8 

200 . 

7 

14 

(iii)  Electric  cable  chart.  This  chart, 
figure  11-1,  applies  to  cable  carrying 
direct  current  and  is  based  on  copper 
conductor  cable  manufactured  in  accord¬ 
ance  with  Specification  AN-J-C-48, 
whose  current  ratings  are  given  in  Spec¬ 
ification  AN-W-14.  Curves  1,  2,  and  3 
thereon  Intersect  the  vertical  cable  size 
lines  at  the  maximum  ampere  rating  for 
the  specified  conditions  indicated  on  the 
chart. 

(a)  Examples  of  how  to  use  the  elec¬ 
tric  cable  chart  —  Figure  11-1  —  (I) 
Knowing  the  cable  length  and  ampere 
load.  Determine  the  required  cable  size 
so  as  not  to  exceed  one  volt  drop  as  fol¬ 
lows:  Select  the  cable  length  from  the 
scale  at  the  left  and  follow  it  horizontally 
across  the  chart  to  the  right  until  it  in¬ 
tersects  the  required  diagonal  ampere 
line.  Then  read  the  cable  size  on  the 
nearest  or  preferably  the  nearest  vertical 
cable  size  line  to  the  right. 

Example:  Measured  cable  length  50  feet, 
continuous  current  25  amperes — determine 
cable  size.  From  the  left  scale  follow  hori¬ 
zontal  line  50  across  chart  to  the  right  until 
It  Intersects  the  diagonal  25-ampere  line. 
The  25-ampere  line  is  slightly  more  than 
midway  between  the  20-  and  30-ampere  lines 
as  the  scale  is  logarithmic.  The  vertical  cable 
size  line  to  the  right  of  this  intersection  is 
numbered  8,  and  therefore  a  No.  8  cable  size 
will  be  needed. 

(2)  Knowing  the  cable  size  and  am¬ 
pere  load.  Determine  the  maximum 


cable  length  so  as  not  to  exceed  one  volt 
drop  as  follows:  Select  the  cable  size 
from  the  scale  at  the  bottom  of  the  chart 
and  follow  the  vertical  cable  size  line 
until  it  intersects  the  required  diagonal 
ampere  line.  Then  read  the  maximum 
distance  in  feet,  that  the  cable  can  be 
run,  by  horizontally  projecting  the  point 
of  intersection  to  the  scale  at  the  left. 

Example:  Cable  size  No.  2,  continuous  cur¬ 
rent  150  amperes — determine  maximum 
cable  length  in  feet.  From  the  bottom  scale 
follow  the  No.  2  vertical  cable  size  line  imtil 
it  Intersects  the  diagonal  150-ampere  line. 
Projecting  this  point  horizontally  to  the  scale 
at  the  left  it  is  determined  that  38  feet  is 
the  maximum  distance  that  the  No.  2  cable 
carrying  150  amperes  can  be  run  without  ex¬ 
ceeding  one-volt  drop.  It  should  be  noted, 
however,  that  the  point  of  intersection  falls 
below  curve  1  and  if  the  cable  is  to  be  in¬ 
stalled  in  a  close  fitting  conduit  or  even  a 
large  bundle  it  would  be  preferable  to  use  a 
No.  1  or  No.  1/0  cable,  depending  on  the 
known  factors  of  the  installation.  Naturally 
the  maximiun  distance  that  these  larger 
cables  can  be  run  without  exceeding  one-volt 
drop  will  also  be  greater  than  that  previously 
determined  for  the  No.  2  cable. 

(3)  For  other  than  one-volt  drop: 

Examples:  Determine  cable  size  for  vari¬ 
ous  voltage  drops,  measured  cable  length 
100  feet,  continuous  current  20  amperes; 
also  determine  maximum  cable  lengths  in 
feet  for  various  voltage  drops,  using  cable 
size  No.  10,  continuous  current  20  amperes. 
(See  tables  following  subdiviison  (iv)  of  this 
subparagraph.) 

(iv)  Resistance.  The  resistance  of  the 
current  return  path  through  the  aircraft 
structure  is  always  considered  negligible. 
However,  this  is  based  on  the  assumption 
that  adequate  bonding  of  the  structure 
or  a  special  electric  current  return  path 
has  been  provided  which  is  capable  of 
carrying  the  required  electric  current 
with  a  negligible  voltage  drop.  The 
measured  resistance  from  the  ground 
point  of  a  generator  or  the  battery  to  the 
ground  terminal  of  any  electric  device 
should  not  exceed  0.005  ohm. 


Voltage 

drop 

Enter  chart 
(feet) 

Amperes 

Cable  size 
from  chart 

Check 

1 

100 

20 

No.  6 

VD-(0.000436)>  (100)  (20) -0.872 

0.6 

100 

20 

No.  4 

VD-(0.000274)»  (100)  (20) -0.548 

4 

1^-25 

20 

No.  12 

VD-(0.00188)»  (100)  (20)-3.76 

r 

f-14 

20 

>  No.  14 

VD  =  (0.00299)«  (100)  (20) -5.98 

*  It  should  be  noted  that  the  No.  14  cable  should  not  be  used  if  a  considerable  portion  of  its 
100-foot  length  is  to  be  confined  in  conduit,  large  bundles,  or  locations  of  high  ambient  temi)era- 
ture,  as  the  intersection  of  the  cable  size  and  current  lines  falls  below  curve  1. 

*  Resistance  values  from  table  11-1. 


Voltage 

drop 

Wire  size 

Amperes 

Max.  length  (feet) 
from  chart  at 
voltage  drop  In¬ 
dicated 

Check 

1 

No.  10 

20 

45 

VD-(0.0011)‘(20)(45)  -0.990 

0.6 

1 

. 

. 

(46)  (0.6)-  22.5 

(45)  (4)  -180 

(46)  0)  -316 

VD  =  (0.0011)'(20)  (45)  -0.495 
VD-(0.0011)>  (20)  (45)  -3.96 
VD- (0.0011)'  (20)  (315) -6.93 

>  Resistance  values  from  table  11-1. 
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RULES  AND  REGULATIONS 


(v)  Aluminum  cable.  Prom  table  11-1 
it  will  be  noted  that  the  conductor  resist¬ 
ance  of  aluminum  cable  and  that  of 
copper  cable  two  numbers  higher  are 
practically  identical.  Accordingly,  the 
electric  cable  chart,  figure  11-1,  can  be 
used  when  it  is  desired  to  substitute 
aluminum  cable  and  the  proper  size  can 
be  selected  by  remembering  to  reduce  the 
copper  cable  size  by  tw’o  numbers  or  by 
referring  to  table  11-1.  The  use  of  alu¬ 
minum  cable  sizes  smaller  than  No.  8  is 
not  recommended. 

(f)  Electric  bonding.  Bonding  is  the 
electrical  interconnecting  of  the  metal 
parts  of  the  airplane  in  such  a  manner 
as  to  produce  low-resistance  paths  for 
electric  currents.  The  purpose  of  bonding 
is  to: 

Reduce  Interference  to  radio  equipment. 
Reduce  Are  hazard. 

Provide  a  return  path  for  electrical  current 
In  single-wire  electrical  systems. 

Prevent  control  hinges  from  being  welded 
together  by  lightning  strikes. 

Bonding  is  accomplished  by  using 
clamps  or  flexible  wire  (pigtails)  or  both 
to  interconnect  the  metal  parts  of  the 
airplane.  Fuel  and  oil  lines  are  usually 
most  easily  bonded  to  structure  at  each 
usual  point  of  attachment  to  stfucture 
by  using  clamps  having  a  metal  bonding 
strip  in  them  or  by  using  a  flat  strip  of 
thin  aluminum  or  plated  copper  between 
the  line  and  the  clamp.  Control  and 
brace  wires  usually  require  pigtails.  The 
pigtails  should  be  as  short  as  practicable 
and  should  be  attached  to  the  control 
cables  bracing  by  clamping  which  does 
not  tend  to  flatten  the  wire.  Surfaces  to 
which  the  bonding  attaches  should  be 
free  from  dirt,  paint  or  other  noncon¬ 
ducting  material.  Pigtails  should  not 
be  soldered  to  control  or  brace  wires. 

S  18.20-12  Instruments.  iCAA  poli¬ 
cies  which  apply  to  §  18.20.) — (a)  Gen¬ 
eral — (1)  Instrument  installation  and 
maintenance.  Care  should  be  taken  with 
instruments  to  prevent  their  accidental 
damage. 

When  Instruments  do  not  give*  proper 
indications,  they  should  be  sent  to  an 
approved  instrument  overhaul  and  repair 
station  or  returned  to  the  manufacturer 
for  servicing. 

(2)  Vibration  insulation.  Instru¬ 
ments  should  not  be  subjected  to  exces¬ 
sive  vibrations.  When  shock- insulated 
panels  are  used,  the  mountings  should 
be  periodically  checked  for  condition  and 
the  panels  for  alignment.  When  neces¬ 
sary  to  replace  shock  mounts,  units  of 
the  same  characteristics  should  be  used. 
Only  flexible  connector  tubing  should  be 
used  to  join  the  end  of  lines  to  the  instru¬ 
ments.  Care  should  be  exercised  to  in¬ 
sure  that  the  instrument  panel  does  not 
contact  any  parts  of  the  airframe  when 
vibrating  normally. 

(b)  Pitot-static  system — (1)  System 
components.  The  pitot-static  system 
consists  of  the  pitot  and  static  pressure 
pickups,  lines,  tubing,  water  drains  and 
traps,  and  the  various  pressure  indica¬ 
tors  such  as  the  altimeter  air-speed  and 
rate  of  climb  indicators  connected  to  the 
system. 

(i)  Pitot-static  tube.  If  the  pitot- 
static  tube  has  been  damaged  beyond 
repair  it  should  be  replaced.  The  tube 


should  have  its  axis  parallel  to  the  longi¬ 
tudinal  axis  of  the  aircraft  when  in 
cruising  flight  configuration.  All  re¬ 
pairs  and  alterations  on  the  pitot-static 
system  should  be  made  in  conformance 
with  the  manufacturers’  recommenda¬ 
tions. 

(ii)  Heater  not  operative.  If  the  heat¬ 
ing  element  of  the  pitot-static  becomes 
inoperative,  it  shoiild  be  replaced.  In 
the  types  of  tubes  where  the  element  is 
not  replaceable,  the  complete  tube  should 
be  replaced.  *  The  voltage  at  the  heater 
terminals  should  not  be  less  than  85  per¬ 
cent  of  the  rated  system  voltage. 

(iii)  Clogging  of  pitot-static  tube 
drains.  If  water  has  entered  the  system, 
the  drains  in  the  pitot-static  head  should 
be  probed  with  a  fine  wire  to  remove 
dirt  or  other  obstructions.  The  bottom 
static  openings  act  as  drains  for  the 
static  chamber  and  these  holes  should  be 
checked  at  regular  intervals  to  preclude 
nialfunctioning  of  the  system. 

"(iv)  Relocation  of  pitot-static  tube. 
If  relocation  of  the  pitot-static  tube  is 
necessary  it  should  be  done  with  due  con¬ 
sideration  of  the  follow'ing: 

(a)  Freedom  from  aerodynamic  dis¬ 
turbances  caused  by  the  aircraft. 

(b)  Location  protected  from  acciden¬ 
tal  damage. 

(c)  Alignment  with  the  longitudinal 
axis  of  the  aircraft  when  in  cruising 
flight  configuration. 

(d)  Any  alteration  should  best  be 
made  in  conformance  with  the  manu¬ 
facturers’  recommendations. 

(2)  Pitot-static  lines — (i)  Poor  drain¬ 
age  of  lines.'  If  drainage  is  poor,  check 
the  line  diameter.  If  the  diameter  is 
less  than  %  inch  O.  D.,  it  should  be 
replaced  with  %  inch  O.  D.  diameter 
lines  to  overcome  the  difficulty,  as  water 
will  not  drain  freely  in  smaller  size  lines. 

(ii)  Replacing  the  lines.  If  necessary 
to  replace  lines,  the  following  installa¬ 
tion  practices  should  be  observed: 

(a)  Attach  lines  to  airframe  at  regular 
intervals  by  means  of  clamps. 

(b)  Do  not  clamp  lines  at  end  fittings. 

(c)  Maintain  slope  of  lines  toward 
drains  so  that  proper  drainage  will  be 
effected. 

(d)  Use  thread  lubricant  on  fittings, 
preventing  excess  lubricant  from  enter¬ 
ing  lines. 

(c)  Check  the  lines  for  leaks. 

(iil)  Leak  testing  static  lines.  The 
static  line  openings  should  be  connected 
into  a  common  line  to  which  a  manom¬ 
eter  or  a  reliable  pressure  gauge  and 
a  suction  source  are  connected.  Apply - 
suction  equivalent  to  1,000  feet  altitude 
(1.05  inches  of  mercury  or  14.24  inches 
of  water)  and  hold.  In  1  minute,  the 
suction  should  not  lose  more  than  the 
equivalent  of  150  feet  of  altitude  (ap¬ 
proximately  2.18  inches  of  water). 
Warning:  Do  not  apply  positive  pressure 
to  the  static  lines. 

(Iv)  Leak  testing — pitot  lines.  Seal 
drain  holes,  and  connect  pitot  pressure 
openings  to  a  tee  to  which  a  source  of 
pressure  and  a  manometer  or  reliable 
air-speed  indicator  is  connected.  Apply 
pressure  to  cause  airspeed  to  indicate  150 
miles  per  hour  (0.82  inch  of  mercury 
or  11.18  inches  of  water  positive  pres¬ 
sure).  Pinch  off  the  pressure  source. 


and  the  pressure  after  one  minute  of 
time  should  not  indicate  less  than  140 
miles  per  hour.  Warning :  Do  not  apply 
suction  to  pitot  lines. 

(V)  Maintenance  of  lines.  Inspection 
of  the  lines  should  be  made  perio^cally. 
Water  accumulation  can  be  removed  by 
opening  the  drain  cocks.  If  the  installa¬ 
tion  is  not  properly  self-drained,  discon¬ 
nect  the  lines  from  the  instruments  and 
carefully  “blow”  the  lines  with  clean  dry 
air. 

(c)  Magnetic  direction  indicator 
(compass) — (1)  Correction  for  errors  in 
magnetic  direction  indicator — (i)  Swing¬ 
ing  the  compass  (ground).  When  the 
magnetic  direction  indicator  does  not 
yield  satisfactory  directioiial  indications, 
it  can  be  calibrated  by  the  “ground 
swinging”  technique  as  follows: 

(a)  Remove  aircraft  to  location  free 
from  influence  of  steel  structures,  under¬ 
ground  pipes  and  cables,  reinforced  con¬ 
crete,  or  other  aircraft. 

(b)  Place  the  aircraft  in  level  flying 
position. 

(c)  Remove  compensating  magnets 
from  chambers  or  reset  the  fixed  com¬ 
pensating  magnets  to  neutral  positions, 
whichever  is  applicable,  before  swinging. 

(d)  Check  compass  for  fluid  level  and 
cleanliness.  If  fluid  is  required,  it  should 
be  added  before  compensation. 

(e)  Check  the  pivot  friction  of  com¬ 
pass  by  deflecting  the  card  with  a  small 
magnet.  The  card  should  rotate  freely 
in  a  horizontal  plane. 

(/)  If  radio  is  used  in  aircraft,  there 
should  be  corrections  noted  for  “Radio 
On”  and  “Radio  Off”  conditions. 

(g)  Align  the  aircraft  with  the  North 
magnetic  heading  and  compensate  with 
compensating  magnets.  Repeat  for  the 
East  magnetic  heading.  Then  place  on 
South  and  West  magnetic  headings  and 
remove  half  of  indicated  error  by  adjust¬ 
ing  compensators.  Engine (s)  should  be 
running. 

(h)  Swing  the  aircraft  on  successive 
30*  headings  through  360*.  Placard 
should  be  marked  to  indicate  correction 
at  each  30*  heading  showing  “Radio 
On”  and  “Radio  Off”  corrections. 

(ii)  Indicator  cannot  be  properly 
compensated.  The  pilot’s  indicator 
should  have  deviation  of  less  than  10“  at 
any  heading.  When  this  maximum  is 
exceeded,  a  new  location  for  the  indica¬ 
tor  should  be  considered,  unless  the  con¬ 
dition  causing  the  error  can  be  removed 
permanently. 

(Ill)  Erratic  indications  of  magnetic 
indicator.  If  severe  deviations  are  en¬ 
countered,  they  may  be  due  to  iron  or 
steel  items  being  carried  in  the  aircraft, 
and  located  too  close  to  the  magnetic 
direction  indicator.  Caution  must  be 
taken  to  properly  locate  articles  of  this 
nature  away  from  the  vicinity  of  the 
indicatcM-. 

§  18.20-13  Engines  and  fuel  systems. 
(CAA  policies  which  apply  to  8  18.20.)-^ 
(a)  Engines,  general.  In  repairing  or 
overhauling  aircraft  engines,  all  repair 
agencies  should  be  guided  by  the  recom¬ 
mendations  and  procedures  set  forth  in 
the  respective  Instruction  books,  man¬ 
uals,  or  service  bulletins  for  the  installa¬ 
tion,  Inspection,  and  -maintenance  of 
aircraft  engines,  published  by  the  aircraft 
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engine  manufacturers  for  each  type  of 
engine.  The  overhaul  period  for  air¬ 
craft  engines  used  in  nonscheduled 
service  should  be  determined  from  the 
manufacturers’  general  recommenda¬ 
tions  in  this  respect  and  the  condition  of 
each  engine  involved. 

(1)  Rotating,  reciprocating,  and 
highly  stressed  engine  parts.  The  ro¬ 
tating,  reciprocating,  and  highly  stressed 
parts  of  all  aircraft  engines  should  be 
subjected  to  a  critical  inspection  at  the 
time  of  overhaul.  Whenever  possible, 
this  inspection  should  be  supplemented 
by  a  wet  or  dry  magnetic  dust  inspection 
of  the  steel  parts.  In  such  a  case,  a  copy 
of  the  report  covering  the  findings  of 
the  magnetic  dust  inspection  should  be 
appended  to  the  original  Repair  and 
Alteration  Form  in  the  case  of  a  major 
repair. 

(2)  Rebuilt  engines.  A  rebuilt  engine 
is  defined  as  a  used  engine  which  has 
been  completely  disassembled,  inspected, 
repaired  as  necessary,  reassembled, 
tested,  and  approved  in  the  same  manner 
and  to  the  same  tolerances  and  limits 
as  a  new  engine.  Component  parts  of 
such  engines  may  be  either  used  parts 
or  new  parts.  The  used  parts  may  be 
either  th'e  parts  from  the  same  engine  or 
from  other  service  engines,  but  they 
must. conform  to  production  drawing 
tolerances  and  limits  to  which  new  parts 
must  conform.  In  addition,  all  parts, 
either  new  or  used,  meeting  approved 
oversize  and  undersize  dimensions  ac¬ 
ceptable  for  new  engines,  are  also 
eligible. 

(3)  Crankshafts.  Crankshafts  should 
be  carefully  inspected  for  misalignment 
and  if  bent  beyond  the  manufacturer’s 
permissible  limit  for  service  use,  should 
not  be  repaired,  but  should  be  replaced. 
Worn  journals  may  be  repaired  by  re¬ 
grinding  in  accordance  with  the  manu¬ 
facturer’s  instructions.  If  the  original 
fillets  are  altered  at  any  time,  their  radii 
should  not  be  reduced  and  their  surfaces 
should  be  polished  free  of  all  tool  marks. 

(4)  Replacement  parts  in  certificated 
engines.  Only  engine  parts  which  are 
approved  by  the  Civil  Aeronautics  Ad¬ 
ministration  should  be  used  in  making 
replacements  in  certificated  aircraft 
engines. 

(5)  Run-in  time.  After  an  aircraft 
engine  has  been  overhauled,  it  should 
be  run-in  in  accordance  with  the  perti¬ 
nent  aircraft  engine  manufacturer’s  in¬ 
structions.  If  no  special  test  stand,  test 
club,  and  other  equipment  are  available, 
the  engine  may  be  run-in  on  the  aircraft 
and  the  aircraft  should  be  headed  into 
the  wind  during  the  run-in  on  the  ground 
so  that  the  maximum  cooling  effect  will 
be  obtained.  Proper  cooling  during  run- 
in  cannot  be  overemphasized.  The 
manufacturer’s  recommendations  con¬ 
cerning  engine  temperatures  and  other 
criteria  should  be  carefully  observed, 

(6)  Re-use  of  safetying  devices.  Cot¬ 
ter  pins  and  safety  wire  should  never  be 
used  a  second  time.  Flat  steel-type 
wrist-pin  retainers  and  thin  lock  wash¬ 
ers  likewise  should  be  replaced,  but  spe¬ 
cial  coil  spring  or  plugtype  retainers  need 
not  be  replaced  at  overhaul  if  the  manu¬ 
facturer’s  recommendations  permit  re¬ 
use. 

No.  49 - 6 


(7)  Self-locking  nuts  for  aircraft  en¬ 
gines  and  accessories.  Self -locking  nuts 
may  be  used  on  aircraft  engines  provided 
the  following  criteria  are  met: 

(i)  Where  their  use  is  specified  by  the 
engine  manufacturer  in  his  assembly 
drawing  parts  list,  and  bills  of  material 
which  are  approved  by  the  Civil  Aero- 

,  nautics  Administration. 

(ii)  When  the  nuts  w’ill  not  fall  inside 
of  engine  should  they  loosen  and  come 
off. 

(iii)  When  there  is  at  least  one  full 
thread  protruding  beyond  the  nut. 

(iv)  If  cotter  pin  or  locking- wiring 
holes  are  in  the  bolt  or  stud,  the  edges  of 
these  holes  should  be  well-rounded  to 
preclude  damage  to  the  lock  nut. 

(v)  The  effectiveness  of  the  self-lock- 
ing  feature  should  be  checked  and  found 
to  be  satisfactory  prior  to  its  re-use. 

(vi)  Engine  accessories  should  be  at¬ 
tached  to  the  engine  by  means  of  the 
types  of  nuts  furnished  with  the  engine. 
On  many  engines,  however,  self -locking 
nuts  are  furnished  for  such  use  by  the 
engine  manufacturer  for  all  accessories 
except  the  heaviest,  such  as  starters  and 
generators. 

(vii)  On  many  engines,  the  cylinder 
baffles,  rocker  box  covers,  drive  covers 
and  pads,  and  accessory  and  super¬ 
charger  housings,  are  fastened  with  fiber 
insert  lock  nuts  which  are  limited  to  a 
maximum  temperature  of  250®  F.  inas¬ 
much  as  above  this  temperature  the  fiber 
will  usually  char  and  consequently  lose 
its  locking  characteristic.  On  locations 
such  as  the  exhaust-pipe  attachment  to 
the  cylinder,  a  lock  nut  which  has  good 
locking  features  at  elevated  tempera¬ 
tures  will  give  invaluable  service.  In  a 
few  instances,  fiber  insert  lock  nuts  have 
been  approved  for  use  on  cylinder  hold* 
down  studs.  This  practice  is  not  gener¬ 
ally  recommended  since  (a)  especially 
tight  stud  fits  to  the  crankcase  must  be 
provided,  and  (b)  extremely  good  cool¬ 
ing' must  prevail  so  that  low  tempera¬ 
tures  exist  at  this  location  on  the  specific 
engines  for  which  such  use  is  approved. 

(viii)  It  is  necessary  that  all  proposed 
applications  of  new  types  of  lock  nuts 
or  new  applications  of  currently  used 
'  self-locking  nuts  be  investigated  ade¬ 
quately  since  most  engines  require  some 
specially  designed  nuts.  Such  specially 
designed  nuts  are  usually  required  for 
one  or  more  of  the  following  reasons: 

(a)  To  provide  heat  resistance; 

(b)  To  provide  adequate  clearance  for 
installation  and  removal; 

(c)  To  provide  for  the  required  de¬ 
grees  of  tightening,  or,  locking  ability 
which  sometimes  requires  a  stronger, 
specially  heat-treated  material,  a  heav¬ 
ier  cross-section,  or  a  special  locking 
means; 

(d)  To  provide  ample  bearing  area 
under  the  nut  to  reduce  unit  loading  on 
softer  metals; 

(e)  To  prevent  loosening  of  studs 
when  nuts  are  removed.  Information 
concerning  approved  self -locking  nuts 
and  their  use  on  specific  engines  is 
usually  found  in  engine  manufacturers’ 
manuals  or  bulletins.  If  the  desired  in¬ 
formation  is  not  available,  it  is  sug¬ 
gested  that  the  engine  manufacturer  be 
contacted. 


(b)  Welding  in  the  repair  of  engines — 
(1)  General.  In  general,  welding  of 
highly  stressed  engine  parts  is  not 
recommended.  Howevec,  under  the  con¬ 
ditions  given  below,  welding  may  be 
accomplished  if  it  can  be  reasonably  ex¬ 
pected  that  the  welded  repair  will  not 
adversely  affect  the  ahworthiness  of  the 
engine : 

(1)  When  the  weld  is  externally  situ¬ 
ated  and  can  be  inspected  easily; 

(ii)  When  the  part  has  been  cracked 
or  broken  as  the  result  of  unusual  loads 
not  encountered  in  normal  operation; 

(iii)  When  a  new  replacement  part  of 
obsolete-type  engine  is  not  available; 

(iv)  When  the  welder’s  experience 
and  equipment  employed  will  insure  a 
first  quality  weld  in  the  type  of  material 
to  be  repaired  and  will  insure  restoration 
of  the  original  heat  treat  in  heat-treated 
parts.  Also  refer  to  §  18.20-3  (b)  for  in¬ 
formation  on  process  details. 

(2)  Welding  of  minor  parts.  Many 
minor  parts  not  subject  to  high  stresses 
may  be  safely  repaired  by  welding. 
Mounting  lugs,  cowl  lugs  on  cylinders, 
covers,  etc.,  are  in  this  category.  The 
welded  part  shduld  be  suitably  stress- 
relieved  after  welding. 

(c)  Metallizing.  Metallizing  should 
not  be  done  on  any  internal  part  of  an 
aircraft  engine  except  when  it  is  proved 
conclusively  to  the  Civil  Aeronautics  Ad¬ 
ministration  that  the  metallized  part  will 
not  adversely  affect  the  airworthiness  of 
the  engine.  Metallizing  the  finned  sur¬ 
faces  of  steel  cylinder  barrels  with  alumi- 
num  may  be  accomplished  since  many 
engines  are  originally  manufactured  in 
this  manner. 

(d)  Plating — (1)  General.  Plating  may 
be  restored  on  an  engine  part  when  ac¬ 
complished  in  accordance  with  the 
manufacturer’s  instructions. 

(2)  Plating  of  highly  stressed  parts. 
In  general,  chromium  plating  should  not 
be  applied  to  highly  stressed  engine  parts. 
Certain  applications  of  this  nature  have 
been  found  tc  be  satisfactory.  However, 
the  processes  to  be  used  should  be  ap¬ 
proved  in  all  details  by  the  Civil  Aero¬ 
nautics  Administration.  Porous  chro¬ 
mium-plated  cylinder  walls  have  been 
found  to  be  satisfactory  for  practically 
all  types  of  engines.  Dense  or  smooth 
chromium  plating  with  unroughened 
surfaces,  on  the  other  hand,  has  not  been 
found  to  be  generally  satisfactory. 
Dense  chromium  plating  of  the  crank- 
pin  and  main  journals  of  small  engine 
crankshafts  has  been  found  to  be  satis¬ 
factory  except  where  the  particular 
crankshaft  is  already  of  marginal 
strength. 

Refer  to  §  18.20-6  (b)  (2)  for  further 
information  on  plating. 

(3)  Plating  of  minor  parts.  Plating, 
including  chromium  plating,  may  be  uti¬ 
lized  to  restore  worn  low-stressed  parts 
of  an  engine,  such  as  accessory  drive 
shafts  and  splines,  propeller  shaft  ends, 
and  the  seating  surfaces  for  roller-  and 
ball-type  bearing  races. 

(e)  Corrosion  prevention.  The  use  of 
strong  solutions  which  contain  strong 
caustic  compounds  and  of  all  solutions, 
polishers,  cleaners,  abrasives,  etc.,  which 
have  an  adverse  effect  on  the  airworthi¬ 
ness  of  the  engine  due  to  corrosive  action 
will  not  be  considered  satisfactory. 
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Refer  to  §  18.2&-6  for  further  details. 

(f)  Engine  accessories.  The  engine 
accessories  should  be  overhauled  and  re¬ 
paired  in  accordance  with  the  recom¬ 
mendations  of  the  engine  manufacturer 
and  the  accessory  manufacturer. 

(g)  Fuel  tanks  and  fuel  systems — (1) 
Welded  or  riveted  tanks.  If  tanks  are 
made  of  commercially  pure  aluminum. 
38,  528,  or  similar  alloys,  they  may  be 
repaired  by  welding.  Tanks  made  from 
heat-treatable  aluminum  alloys  are  gen¬ 
erally  assembled  by  riveting.  In  case  it 
is  necessary  to  rivet  a  new  piece  in  place, 
the  patch  should  be  of  the  same  material 
as  the  tank  and  a  scaling  compound  that 
is  insoluble  in  gasoline  should  be  em¬ 
ployed  in  the  seams.  BakeUte  varnish. 
“Qlyptalac,”  marketed  by  General  Elec¬ 
tric  Company,  “Thiokol”  made  by  the 
Thiokol  Corporation,  Yardville,  N.  J.,  or 
“Neoprene”  made  by  the  E.  I.  duPont  de 
Nemours  and  Company  zinc  chromate 
compound  (type  No.  2)  made  by  W.  P. 
Fuller  Company,  of  Los  Angeles.  Calif., 
are  examples  of  sealing  compounds 
which  are  acceptable  when  nonaromatic 
fuels  are  used.  If  aromatic  fuels  are 
used,  special  sealing  compounds  which 
are  resistant  to  aromatic  fuels  should  be 
employed. 

(1)  Removal  of  flux  after  welding.  It 
is  especially  important  after  repair  by 
welding,  to  completely  remove  all  flux 
in  order  to  avoid  possible  corrosion. 
Therefore,  promptly  upon  completion  of 
welding,  the  tank  should  be  washed  both 
inside  and  outside  with  liberal  quantities 
of  hot  water,  and  drained.  Next,  immerse 
it  in  either  5  percent  nitric  or  5  percent 
sulphuric  acid,  or  All  the  tank  with  this 
solution  (in  which  case  also  wash  the 
outside  with  the  same  solution) .  Permit 
this  acid  to  remain  in  contact  with  the 
weld  about  1  hour  and  then  rinse  thor¬ 
oughly  with  clean  fresh  water.  The  eflB- 
ciency  of  the  cleaning  operation  may  be 
tested  by  applying  some  acidifled  5  per¬ 
cent  silver  nitrate  solution  to  a  small 
quantity  of  the  rinse  water  that  has  been 
used  to  last  wash  the  weld.  If  a  heavy 
white  precipitate  is  formed,  the  cleansing 
has  been  insufiScient  and  the  washing 
should  be  repeated. 

(2)  Fuel  tank  caps,  vents,  and  over~ 
flow  lines.  Fuel  tank  caps  should  be 
inspected  as  to  the  integrity  of  the  gas¬ 
ket,  and  vents  should  be  inspected  to 
ascertain  that  they  are  clear.  Overflow 
lines  should  be  inspected  to  ascertain  that 
the  integrity  of  the  material  and  con¬ 
nections  are  satisfactory.  Care  should 
also  be  taken  to  ascertain  that  the  vent 
exit  is  in  proper  position. 

(3)  Fuel  lines.  Aluminum  or  alumi¬ 
num  alloy  tubing  should  not  be  annealed 
after  forming  or  at  overhaul  periods  as 
is  required  practice  with  copper  tubing. 
Fuel  lines  should  be  thoroughly  inspected 
as  to  integrity  of  end  fittings,  bends,  or 
kinks  beyond  recommended  bend  radii, 
for  foreign  material  within  the  lines,  and 
for  integrity  of  the  material  such  as 
would  be  affected  by  abrasion,  acid,  heat, 
or  swelling  in  the  case  of  rubber  impreg¬ 
nated  lines.  Too  sharp  bends,  kinks,  evi¬ 
dence  of  excessive  heat,  abrasion,  or  a 
change  in  the  material  is  cause  for 
replacement. 
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(4)  Fuel  strainers  and  sediment  bowls. 
The  adjusting  nut  located  at  the  bottom 
of  the  bowl  of  the  fuel  strainer  should 
be  positively  safetied  in  position.  This 
nut  should  be  tightened  only  with  the 
Angers.  If  leakage  still  occurs,  do  not 
tighten  with  pliers  but  replace  the  cork 
gasket  between  the  glass  bowl  and  the 
screen.  The  screens  of  all  strainers  ^ 
should  be  periodically  inspected  for  for- ' 
eign  material  or  rupture.  Screens 
should  only  be  replaced  by  those  recom¬ 
mended  by  the  manufacturer  as  the 
mesh  size  affects  the  fuel  flow  through 
them.  Sediment  bowls  shall  be  given 
frequent  Inspections  for  water  or  solid 
material. 

§  18.2()-14  Propellers.  iCAA  policies 
which  apply  to  §  18.20.) — (a)  Mainte¬ 
nance  of  propellers — (1)  General.  The 
propeller  is  easily  accessible  for  visual 
inspection  and  should  always  be  checked 
before  a  flight  to  determine  that  no  dam¬ 
age  has  occurred. 

(1)  Warning  stripes.  Many  persons 
have  been  fatally  injured  by  walking  into 
whirling  propellers.  Painting  a  warning 
stripe  on  the  propeller  serves  to  reduce 
chances  of  such  injuries.  Approxi¬ 
mately  4  inches  of  the  propeller  tips 
should  be  covered  on  both  sides  with  an 
orange-yellow  nonreflecting  paint  or 
lacquer.  The  drain  holes  in  the  metal 
tipping  of  wood  blades  should  be  opened 
up  after  the  tips  have  been  painted. 

(2)  Wood  propellers.  Wood  propel¬ 
lers  are  in  the  same  category  as  any  other 
wood  structural  part  of  the  airplane.  It 
is  continually  necessary  to  ascertain  that 
the  glue  joints  are  in  good  condition  and 
that  the  finish  on  the  entire  propeller 
will  protect  the  propeller  from  absorbing 
moisture.  Two-bladed  wood  propellers 
should  always  be  left  or  stored,  whether 
on  or  off  of  an  airplane,  in  a  horizontal 
position  to  prevent  unbalance  from 
moisture  absorption.  When  moving  an 
airplane,  special  care  should  be  exercised 
to  avoid  bumping  the  propeller.  The 
practice  of  pushing  or  pulling  on  a  pro¬ 
peller  blade  to  move  an  airplane  should 
be  avoided;  it  is  extremely  easy  to  impose 
forces  on  a  blade  in  excess  of  those  for 
which  the  blade  is  designed. 

(i)  Fixed-pitch  wood  propellers. 
Loose  hub  bolts  and  bolts  installed 
through  the  lightening  holes  in  the  inte¬ 
gral  hub  flange  of  certain  engine  crank¬ 
shafts  continue  to  be  the-  cause  of  the 
majority  of  the  serious  difiBculties  experi¬ 
enced  with  propellers  of  this  type.  Either 
of  the  conditions,  if  uncorrected,  will 
ultimately  cause  the  loss  of  the  propeller. 

(a)  Loose  bolts.  Loose  hub  bolts 
cause  elongated  bolt  holes  and  damage 
to  the  hub  bolts.  When  not  corrected, 
the  bolts  break  off  or  friction  causes 
enough  heat  to  affect  the  glue  and  char 
the  w(X)d.  After  successive  running, 
checks  start  at  the  bolt  holes.  These 
checks  are  caused,  or  at  least  accentu¬ 
ated,  by  shrinkage  of  the  wood  due  to  the 
excessive  heat  generated.  If  allowed  to 
progress,  the  propeller  usually  flies  apart 
or  catches  Are. 

(b)  Incorrectly  installed  bolts.  On 
some  engines  equipped  with  a  crankshaft 
having  an  integral  propeller  hub  flange, 
the  outer  edge  of  the  lightening  holes  is 


at  the  same  radius  as  the  corresponding 
edge  of  the  propeller  hub  bolt  holes. 
When  inserting  the  bolts  through  the 
propeller,  care  must  be  exercised  so  that 
the  bolts  are  inserted  through  the  proper 
holes  in  the  flange.  Cases  have  been 
reported  where  the  bolts  were  inserted 
through  the  larger  lightening  holes  and, 
accordingly,  the  bolt  nuts  bore  only  on 
the  outer  edge  of  the  lightening  holes. 
In  such  cases,  continued  running  of  the 
propeller  may  cause  the  bolt  heads  or 
nuts  to  slip  off  the  flange  and  through 
the  large  openings  in  the  flange,  result¬ 
ing  in  the  subequent  loss  of  the  propeller. 

(c)  Corrective  measures.  Both  of  the 
conditions  discussed  above  are  very  easy 
to  detect  and  correct,  in  case  the  hub 
flange  is  integral  with  the  crankshaft, 
flrst  ascertain  that'the  bolts  are  properly 
installed.  Then  make  the  inspection  for 
bolt  tightness  in  the  same  m'»nner  as  for 
any  other  propeller  hub.  Use  an  open 
end  wrench  to  determine  hub  bolt  tight¬ 
ness  and  if  the  nuts  can  be-  turned,  re¬ 
move  the  cotter  keys  and  draw  up  the 
nuts  to  the  desired  setting.  Hub  bolts 
should  be  tightened,  preferably  with  a 
torque  wrench,  to  the  recommended  val¬ 
ues  which  usually  range  from  15  to  23 
foot-pounds.  If  no  torque  wrench  is 
available,  an  ordinary  socket  wrench 
may  be  used.  This  socket  wrench  should 
have  a  1-foot  extension  lever  and  the 
wrench  pulled  up  with  the  recommended 
force,  12  inches  away  from  the  center  of 
the  bolt  which  is  being  tightened.  The- 
tightening  is  best  accomplished  by  tight¬ 
ening  each  bolt  a  little  at  a  time,  being 
sure  to  tighten  alternate  bolts  which  are 
diametrically  opposite.  Care  should  be 
taken  not  to  overtighten  the  hub  bolts, 
thereby  damaging  the  wood  underneath 
the  hub  flanges.  The  practice  of  over- 
tightening  bolts  to  draw  a  propeller  into 
track  should  definitely  be  -avoided. 
Safetying  of  the  nuts  should  be  accom¬ 
plish^  by  means  of  cotter  keys  of  the 
proper  size,  or  heavy  safety  wire  twisted 
between  each  nut.  A  continuous  length 
of  single  safety  wire  should  never  be  used 
as  wire  failure  will  result  in  all  nuts 
becoming  uiisafetied, 

(d)  Inspection  on  new  installations. 
On  new  propeller  installations  the  hub 
bolts  should  always  be  inspected  for 
tightness  after  the  flrst  flight  and  after 
the  flrst  25  hours  of  flying.  Thereafter, 
the  bolts  should  be  inspected  and 
checked  for  tightness  at  least  every  50 
hours.  No  deflnite  time  interval  can  be 
specified,  since  bolt  tightness  is  affected 
by  changes  in  the  wood  caused  by  the 
moisture  content  in  the  air  where  the 
airplane  is  flown  and  stored.  During  wet 
weather,  some  moisture  is  apt  to  enter 
the  propeller  wood  through  the  drilled 
holes  in  the  hub.  The  wood  swells  but, 
since  expansion  is  limited  by  the  bolts 
extending  between  the  two  flanges,  some 
of  the  wood  fibers  are  crushed.  Later, 
when  the  propeller  dries  out  during  dry 
weather  or  due  to  heat  from  the  engine, 
a  certain  amount  of  propeller  hub 
shrinkage  takes  place  and  the  wood  no 
longer  completely  Alls  the  space  between 
the  two  hub  flanges.  Accordingly,  the 
hub  bolts  become  loose. 

(e)  Inspection  on  old  installations. 
The  propeller  should  be  removed  from 


Tuesday,  March  14,  1950 


FEDERAL  REGISTER 


1385 


the  engine  at  engine  overhaul  periods. 
Whenever  the  propeller  is  removed,  it 
should  be  visually  inspected  on  the  rear 
surface  for  any  indication  of  cracks  in 
the  wood  or  in  the  metal  hub.  When 
any  Indications  are  found,  the  metal  hub 
should  be  disassembled  from  the  propel¬ 
ler.  The  hub  should  then  be  inspected 
by  the  magnetic  particle  process  for 
cracks,  especially  in  the  flange  and  key¬ 
way.  The  bolts  should  be  inspected  for 
wear  and  cracks  at  the  head  and  threads 
and,  if  cracked  or  worn,  should  be  re¬ 
placed  with  new  AN  bolts.  The  propeller 
should  be  inspected  for  elongated  bolt 
holes,  enlarged  hub  bore,  and  checks  or 
cracks  inside  of  bore  or  anywhere  on 
the  propeller.  Propellers  found  with 
any  of  these  defects  should  not  be  used 
until  repaired.  A  method  for  repairing 
these  defects  is  outlined  in  paragraph 
(e)  of  this  section. 

(/)  Finish,  trade,  and  balance.  Touch 
up  with  varnish  all  places  where  the  fin¬ 
ish  is  worn  thin,  scratched,  or  nicked. 
Track  and  balance  the  propeller,  and 
coat  the  hub  bore  and  bolt  holes  with 
some  moisture  preventive  such  as  asphalt 
varnish.  In  case  the  hub  flange  is  inte¬ 
gral  with  the  crankshaft  of  the  engine, 
final  track  should  be  made  after  the  pro¬ 
peller  is  installed  on  the  engine.  In  all 
cases  where  a  separate  metal  hub  is 
used,  final  balance  and  track  should  be 
accomplished  with  the  hub  installed  in 
the  propeller. 

(ii)  Detachable  wood  or  composition 
blade  propellers.  In  general  there  are 
two  methods  of  attaching  blades  of  this 
type:  (a)  The  lag  screw,  and  (b)  the 
spun-on  metal  shank  covering.  It  is 
very  important  to  protect  the  shank  sec¬ 
tion  from  moisture  changes  to  prevent 
swelling  and  subsequent  loosening.  A 
good  precaution  is  to  cover  the  propeller 
with  a  well -fitting  waterproof  cover 
when  not  in  use. 

In  the  case  of  item  (a),  tightness  of 
the  lag  screws  should  be  inspected  ac¬ 
cording  to  the  manufacturer’s  instruc¬ 
tions.  If  any  lag  screws  are  found  to  be 
broken,  the  matter  should  be  taken  up 
with  the  manufacturer  and  a  CAA  rep¬ 
resentative  should  be  notified. 

In  the  case  of  item  (b) ,  a  slight  lateral 
movement  is  sometimes  noticeable  in 
blades  fitted  with  spun-on  metal  shank 
coverings.  This  looseness  may  result 
from  a  desire  on  the  part  of  the  manu¬ 
facturer  to  insure  that  the  wood  fibers 
at  the  outer  end  of  the  metal  sleeve  are 
not  crushed  during  the  spinning-on 
process.  Any  such  slight  looseness  is  not 
considered  unairworthy  unless  there  are 
indications  that  the  blade  has  moved 
outward.  Blades  of  this  type,  therefore, 
should  be  examined  at  the  section  where 
the  wood  blade  enters  the  metal  shank 
covering,  for  any  indication  that  the 
blade  has  moved  outward  under  the  ac¬ 
tion  of  centrifugal  force.  A  movement 
of  this  kind  indicates  that  the  wood 
shank  has  been  affected  by  moisture 
since  manufacture.  Any  blade  found  to 
have  moved  outward  should  be  referred 
to  the  manufacturer. 

(3)  Metal  propellers.  Metal  propel¬ 
lers  should  be  maintained  in  accordance 
with  the  propeller  manufacturer’s  in¬ 
structions. 


(b)  Propeller  hubs — (1)  General.  The 
hubs  of  propellers  submitted  for  inspec¬ 
tion  and  repair  should  be  disassembled, 
and  all  parts  should  be  cleaned  in  ac¬ 
cordance  with  the  maiiufacturer’s  rec¬ 
ommendations.  An  inspection  of  the 
parts  should  be  made  to  determine  that 
the  critical  dimensions  are  within  the 
manufacturer’s  specified  tolerances. 
Particular  care  should  be  taken  to  check 
the  90 -degree  relation  betw'een  shaft 
bore  and  blade  socket  centerline  and 
track  of  the  blade  sockets,  as  these  are 
the  dimensions  which  are  most  likely  to 
be  affected  by  accidents.  Any  hub  which 
is  sprung  should  be  rejected.  Worn  or 
damaged  parts  should  be  replaced. 
Stress  raisers  such  as  cuts,  flicks,  or  tool 
marks  should  be  carefully  stoned  out  or 
the  part  rejected.  Welding  is  not  per¬ 
missible,  and  remachining  is  permissible 
only  when  covered  by  a  manufacturer’s 
service  bulletin. 

(2)  Magnetic  particle  inspection. 
After  cleaning,  steel  hubs  should  be 
minutely  inspected  for  cracks  by  the  wet 
or  dry  magnetic  particle  method  at 
every  major  overhaul  period  regardless 
of  the  repair  classification  (minor  or 
major  repair).  It  is  not  necessary  to 
remove  the  plating  or  special  external 
finish  for  this  inspection  unless  so  speci¬ 
fied  in  the  manufacturer’s  recommended 
practice.  A  brief  statement  recording 
the  inspection  and  its  findings  should  be 
Included  in  the  aircraft  logbook  entry. 
A  similar  entry  should  be  made  in  the 
repair  records  of  the  repair  base.  In  the 
case  of  an  air  carrier,  this  is  considered 
the  equivalent  of  the  logbook  entry. 
Any  crack  is  cause  for  rejection. 

(3)  Finish  of  hub  parts.  Plated  hub 
parts  from  which  the  plating  has  been 
removed  should  be  replated  after  they 
have  been  satisfactorily  inspected.  This 
plating  should  be  done  in  accordance 
with  the  manufacturer’s  recommended 
practice.  The  use  of  zinc  chromate 
primer  on  the  external  surfaces  followed 
by  a  coating  of  aluminum  lacquer  in  lieu 
of  cadmium  plating  is  considered  equally 
acceptable. 

(4)  Inspection  of  splines  and  cone 
seats — (i)  Wear.  Splines  and  cone  seats 
should  be  carefully  inspected  for  signs  of 
wear.  Splines  should  be  checked  with  a 
single  key  no-go  gage  made  to  plus  0.002 
inch  of  the  base  drawing  dimensions  for 
spline  land  width.  If  the  gage  enters 
more  than  20  percent  of  the  spline  area, 
the  hub  should  be  rejected  and  the  local 
agent  notified. 

(ii)  Discoloration,  pitting,  and  corro¬ 
sion.  Cones  and  cone  seats  may  show 
discoloration,  pitting,  and  Corrosion. 
Generally,  corrosion  and  discolored  spots 
may  be  removed  by  light  lapping.  Pit¬ 
ting  is  not  grounds  for  rejection*  if  75 
percent  of  the  bearing  area  is  not  affected 
and  the  pitted  areas  are  well  dispersed 
about  the  cone  bearing  area. 

(c)  Propeller  pitch  control  equipment. 
Governors,  feathering  accessories,  and 
synchroni^ng  equipment  used  to  control 
the  operation  of  certificated  propellers 
should  be  inspected,  assembled,  and 
tested,  in  accordance  with  the  manufac¬ 
turer's  recommended  practice.  It  is 
recommended  that  all  necessary  replace¬ 
ment  parts  be  obtained  from  the  pro¬ 
peller  manufacturer,  and  that  only  those 


repairs  which  are  covered  by  manufac¬ 
turers’  service  bulletins  be  made. 

(d)  Assembly  of  propellers.  Assembly 
of  the  propeller  hub  and/or  blades  should 
be  accomplished  in  accordance  with 
the  manufacturer’s  recommendations. 
Clevis  pins,  bolts,  and  nuts  which  show 
wear  or  distortion  should  be  replaced 
using  standard  aircraft  parts.  Cotter 
pins  and  safety  wire  should  never  be 
used  a  second  time. 

(e)  Repair  of  metal  propeller  blades — 

(1)  General.  Metal  propellers  should 
never  be  operated  with  sharp  edged 
dents,  cuts,  scars,  scratches,  nicks,  or 
pits  anywhere  on  the  surface  of  a  blade 
unless  the  manufacturer’s  Instructions 
specifically  permit  it.  Propellers  incor¬ 
porating  either  aluminum  alloy  or  steel 
blades  should  be  disassembled  periodi¬ 
cally  and  carefully  inspected  in  accord¬ 
ance  with  the  manufacturer’s  Instruc¬ 
tions.  A  damaged  metal  propeller  is  one 
which  has  been  bent,  cracked,  or  seri¬ 
ously  injured.  Minor  surface  dents, 
scars,  nicks,  or  pits  which  are  removable 
by  field  personnel,  or  are  permitted  by 
the  manufacturer,  are  not  considered  to 
constitute  a  damaged  propeller. 

(1)  Number  of  repairs  permitted  on 
blades.  More  than  one  injury  is  not  suf¬ 
ficient  cause  alone  for  rejection  of  a 
blade.  ^  A  reasonable  number  of  repairs 
per  blade  may  be  made  and  not  neces¬ 
sarily  result  in  a  dangerous  condition, 
unless  their  location  with  respect  to  each 
other  is  such  as  to  form  a  continuous 
line  of  repairs  that  would  materially 
weaken  the  blade. 

(ii)  Nonrepair  able  blades.  Damaged 
blades  with  model  numbers  which  are 
on  the  manufacturer’s  lists  of  blades  that 
cannot  be  repaired  should  be  rejected. 

(2)  Hollow  and  solid  steel  propeller 
blades.  A  steel  blade  developing  a  crack 
of  any  nature  in  service  should  be  re¬ 
turned  to  the  manufacturer  for  inspec¬ 
tion. 

(i)  Damaged  steel  blades.  Damaged 
steel  propeller  blades — see  subparagraph 
(1)  of  this  paragraph — should  be  re¬ 
paired  only  by  the  manufacturers  or  by 
certificated  repair  agencies  holding  the 
appropriate  ratings. 

(ii)  Minor  injuries  to  steel  blades. 
Minor  injuries — see  subparagraph  (1)  of 
this  paragraph — may  be  treated  by  au¬ 
thorized  field  personnel  provided  the 
manufacturer’s  recommendations  are 
followed. 

(3)  Aluminum  alloy  propeller  blades. 
A  damaged  aluminum  alloy  propeller 
blade,  see  subparagraph  (1)  of  this  para¬ 
graph,  should  be  repaired  only  by  the 
manufacturer  or  by  certificated  repair 
agencies  holding  appropriate  ratings. 
Minor  injuries  may  be  repaired  as  pro¬ 
vided  in  subdivision  (vi)  of  this  sub- 
paragraph. 

(i)  Inspection  of  aluminum  alloy 
blades.  Suspected  cracks  and  all  repairs 
of  minor  injuries  should  be  etched  with 
a  warm  20  percent  caustic  soda  solution 
and  cleaned  with  a  warm  20  percent 
nitric  acid  solution,  and  then  examined 
with  a  three-power  magnifying  glass. 
Suspected  cracks  or  defects  should  be 
repeatedly  etched  until  their  nature  is 
determined.  A  crack  will  appear  as  a 
distinct  black  line.  To  avoid  removal 
of  an  excess  amount  of  metal,  local  etch- 
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Ing  should  be  accomplished  at  Intervals 
during  the  process  of  removing  suspected 
cracks.  Upon  completion  of  the  repair, 
all  effects  of  the  etching  process  should 
be  removed  with  fine  emery  paper. 

Blades  should  be  Inspected  at  overhaul 
for  cracks  and  material  defects  by  either 
etching  or  anodizing.  Etching  is  accom¬ 
plished  by  immersing  as  much  of  the 
blade  as  possible,  employing  the  same 
solutions  as  for  local  etching,  with  a 
warm  water  rinse  between  the  caustic 
bath  and  the  acid  bath,  and  also  a  warm 
water  rinse  following  the  acid  bath.  All 
effects  of  the  etching  should  be  removed 
by  polishing.  The  caustic  and  acid  solu¬ 
tions  should  be  maintained  at  a  tempera¬ 
ture  of  from  160."  to  180®  F.  Some  blades 
incorporate  parts  made  of  steel  and  other 
materials,  and  the  caustic  soda  and  the 
nitric  add  must  not  be  allowed  to  come 
In  contact  with  these  parts.  The  use  of 
the  fluorescent-penetrant  method  is  rec¬ 
ommended  for  the  inspection  of  the 
shanks  of  such  blades,  as  a  supplement 
to  the  caustic  etch. 

The  chromic  acid  anodizing  process  is 
superior  to  caustic  etching  for  the  detec¬ 
tion  of  cracks  and  flaws  and  should 
therefore  be  used,  whenever  it  is  avail¬ 
able,  for  general  inspection  of.  blades  for 
material  defects  and  for  final  checking 
of  repairs  performed  during  overhaul. 
The  blades  should  be  immersed  in  the 
anodizing  bath  as  far  as  possible,  but  all 
parts  not  made  of  aluminum  alloy  must 
either  be  kept  out  of  the  cromic  acid  bath 
or  be  separated  from  the  blade  by  non- 
conductive  wedges  or  hooks.  The  ano¬ 
dizing  treatment  should  be  followed  by  a 
rinse  in  clear,  cold,  running  water  for  3 
to  5  minutes,  and  the  blades  should  then 
be  dried  as  quickly  as  possible,  preferably 
with  an  air  blast.  The  dried  blades 
should  stand  for  at  least  15  minutes  be¬ 
fore  examination.  Flaws  (cold  shuts  or 
inclusions)  will  appear  as  fine  black  lines. 
Cracks  will  appear  as  brown  stains  caused 
by  chromic  acid  bleeding  out  onto  the 
surface.  The  blades  may  be  “sealed” 
for  Improved  corrosion  resistance  by  im¬ 
mersing  them  in  hot  water  (180°  F.  to 
212®  F.)  for  V2  hour.  In  no  case  should 
the  blades  be  treated  with  hot  water  be¬ 
fore  the  examination  for  cracks,  since 
heating  expands  any  cracks  and  allows 
the  chromic  acid  to  be  washed  away.  A 
transverse  (chordwise)  crack  or  flaw  of 
any  size  is  cause  for  rejection.  An  ex¬ 
cessive  number  of  longitudinal  flaws  is 
cause  for  rejection.  Any  imusual  con¬ 
dition  or  appearance  revealed  by  caustic 
etching  or  anodizing  should  be  referred 
to  the  manufacturer. 

(ii)  Shortening  of  blades  due  to  de¬ 
fects.  When  the  removal  or  treatment 
of  defects  on  the  tip  necessitates  short¬ 
ening  a  blade,  each  blade  used  with  it 
should  likewise  be  shortened.  Such  sets 
of  blades  should  be  kept  together  (see 
figure  14-5  for  acceptable  method) .  The 
shortened  blades  should  be  marked  to 
correspond  with  the  manufacturer’s 
system  of  model  designation  to  indicate 
propeller  diameter.  If,  in  making  the 
repair,  it  is  necessary  to  reduce  the  pro¬ 
peller  diameter  below  the  minimum  di¬ 
ameter  limit  shown  on  the  pertinent 
airplane  specification,  the  repair  should 
be  submitted  to  a  representative  of  the 


Civil  Aeronautics  Administration  for  ap¬ 
proval  In  such  cases  it  may  be  neces¬ 
sary  to  investigate  the  performance 
characteristics  of  the  airplane  with  the 
reduced  diameter  propeller  installed. 

(iii)  Bent  blades.  Bent  blades  may  be 
repaired  only  by  the  manufacturer  or 
certificated  repair  agencies  holding  the 
appropriate  ratings.  The  extent  of  a 
bend  in  face  alinement  should  be  care¬ 
fully  checked  by  means  of  a  protractor 
similar  to  the  one  illustrated  in  figure 
14-1.  Only  bends  not  exceeding  20®  at 
0.15  inch  blade  thickness  to  0®  at  1.1 
inch  blade  thickness  may  be  cold- 
straightened.  Blades  with  'bends  in 
excess  of  this  amount  require  heat  treat¬ 
ment.  After*  straightening,  the  affected 
portion  of  the  blade  should  be  thor¬ 
oughly  Inspected  in  accordance  with 
subdivision  (i)  of  this  subparagraph. 

(iv)  Minimum  limits  of  width  and 
,  thickness  for  repaired  blades.  For  re¬ 
paired  blades  the  permissible  reductions 
in  width  and  thickness  from  minimum 
original  dimensions  allowed  by  the  blade 
drawing  and  blade  manufacturing  speci¬ 
fication  are  shown  in  figure  14-4  for 
locations  on  the  blade  from  the  shank  to 
90  percent  of  the  blade  radius.  Beyond 
the  90-percent  blade  radius  point,  the 
blade  width  and  thickness  may  be  modi¬ 
fied  as  required. 

The  following  tolerances  are  those 
listed  in  the  blade  manufacturing  speci¬ 
fication  and  govern  the  width  and  thick¬ 
ness  of  new  blades.  These  tolerances 
are  to  be  used  with  the  pertinent  blade 
drawing  to  determine  the  minimum 
original  blade  dimensions  to  which  the 
reductions  of  figure  14-4  may  be  applied. 

Manufacturing 

tolerance 

(inch) 

Basic  diameter  less  than  10  feet  6 
Inches :  • 

Blade  width: 

Prom  shank  to  24-inch  station _ ±  %4 

Prom  30-lnch  station  to  tip _ ± 

Blade  thickness _  ±  0.025 

Basic  diameter  10  feet  6  inches  to 
less  than  14  feet  0  inches: 

Blade  width: 

Prom  shank  to  24-lnch  station..  ±  Me 
Prom  30-inch  station  to  tip _ ±  Ma 

Blade  thickness: 

Prom  shank  to  24-lnch  station _ ±  0.030 

Prom  30-inch  station  to  tip _ ±  0.025 

Basic  diameter  14  feet  0. Inches  and 
over: 

Blade  width: 

Prom  shank  to  30-inch  station.  ±  %a 
Prom  36-inch  station  to  tip _ ±  Me 

Blade  thickness: 

Prom  shank  to  80-inch  station.  ±  0.040 
Prom  36-inch  station  to  tip _ ±  0.035 

(v)  Repair  of  blade  shanks.  The 
shanks  (roots  or  hub  ends)  of  adjustable 
pitch  blades  should  be  etched  locally  in 
accordance  with  subdivision  (i)  of  this 
subparagraph.  The  shanks  of  such 
blades  must  be  within  drawing  toler¬ 
ances.  The  shanks  of  all  other  types  of 
blades  should  be  repaired  in  accordance 
with  the  manufacturer’s  instructions. 

(vi)  Treatment  of  minor  surface  in¬ 
juries.  Dents,  cuts,  scars,  scratches, 
nicks,  leading  edge  pitting,  etc.,  should 
be  removed  or  otherwise  treated  as  ex¬ 
plained  below,  provided  their  removal  or 
treatment  does  not  materially  affect  the 
strength,  weight,  or  performance  of  the 


blade.  When  the  repair  of  such  Injuries 
reduces  the  width  or  thickness  of  the 
blade  below  the  limits  allowed  by  sub¬ 
division  (iv)  of  this  subparagraph,  the 
blade  should  be  rejected.  It  is  not  per¬ 
missible  to  peen  down  the  edges  of  any 
injury  wherein  the  operation  will  lap 
metal  over  the  injury.  Repair  of 
blades  identified  by  the  manufacturer 
as  being  cold- worked  (shot-blasted  or 
cold-rolled)  should  be  accomplished  in 
accordance  with  the  manufacturer’s  in¬ 
structions,  which  may  require  peening. 

(a)  Treatment  of  minor  injuries  on 
thrust  and  camber  faces.  On  the  thru.st 
and  camber  faces  of  blades  the  metal 
around  any  dents,  cuts,  scars,  scratches, 
nicks,  longitudinal  surface  cracks,  and 
pits  should  be  removed  to  form  shallow 
saucer  shaped  depressions  as  shown  in 
figure  14-2  (view  C).  Care  should  be  ex¬ 
ercised  to  remove  the  deepest  point  of 
the  injury  and  also  to  remove  any  raised 
metal  around  the  edges  of  the  injury  as 
shown  in  figure  14-2  (view  A) .  All  such 
repairs  of  minor  injuries  should  be  locally 
etched  as  explained  in  subdivision  (i)  of 
this  subparagraph  to  insure  that  no 
crack  resulting  from  the  injury  remains. 
Any  repair,  performed  in  accordance 
with  this  paragraph,  which  results  in  a 
finished  depression  more  than  Vs  inch  in 
depth  at  its  deepest  point,  %  inch  in 
width  over-all,  and  1  inch  in  length  over¬ 
all,  should  be  submitted  to  a  certificated 
repair  station  for  approval  at  the  earliest 
possible  opportunity  and  before  an 
appreciable  number  of  flying  hours  are 
accumulated. 

(b)  Treatment  of  minor  injuries  and 
wear  on  blade  edges.  The  following  dis¬ 
cussion  specifically  deals  with  leading 
edges  of  blades  since  these  portions  are 
the  ones  most  likely  to  be  damaged. 
Nevertheless,  trailing  edges  of  blades 
may  be  treated  in  substantially  the  same 
manner.  Nicks,  scars,  cuts,  etc.,  oc¬ 
curring  on  the  leading  edge  should  be 
smoothly  rounded  out  as  shown  in  figure 
14-2  (view  B).  Such  repairs  should  be 
followed  by  local  etching  according  to 
subdivision  (i)  of  this  subparagraph  In 
order  to  detect  any  cracks  resulting  from 
the  injuries.  Any  repair  which  results 
in  a  finished  depression  more  thSin  Va 
Inch  deep  (chordwise  of  the  blade)  and 
1  inch  long  should  be  submitted  to  a 
certificated  repair  station  for  approval 
before  an  appreciable  number  of  flying 
hours  are  accumulated.  Blades  that 
have  the  leading  edges  pitted  from  nor¬ 
mal  wear  in  service  may  be  reworked 
by  removing  sufficient  material  to 
eliminate  the  pitting.  In  this  case,  the 
metal  should  be  removed  by  starting 
well  back  from  the  edge,  as  shown  in 
figure  14-3,  and  working  forward  over 
the  edge  In  such  a  way  that  the  contour 
will  remain  substantially  the  same, 
avoiding  abrupt  changes  in  contour  or 
blunt  edges. 

(vii)  Balance.  Upon  completion  of 
repairs,  horizontal  and  vertical  balance 
should  be  checked  and  any  unbalance 
should  be  corrected  as  recommended  by 
the  manufacturer. 

A  coaxial  hole  is  drilled  in  the  butt  end 
of  certain  aluminum  alloy  detachable 
blades  for  the  application  of  lead  to 
obtain  static  horizontal  balance.  The 
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size  of  this  hole  should  not  be  increased 
by  the  repair  agency.  ^ 

To  .effect  vertical  balance,  only  the 
manufacturer  is  permitted  to  drill  and 
apply  lead  to  an  eccentric  hole.  The 
outside  of  this  hole  should  be  no  closer 
than  V*  inch  to  the  nearest  external 
blade  surface. 

As  an  alternate  to  drilling  the  two 
holes  mentioned  above,  the  manufac¬ 
turer  may  have  drilled  a  single  eccentric 
hole  having  a  diameter  and  depth  con¬ 
forming  to  the  eccentric  hole  dimensions, 
given  in  the  table  below,  for  the  applica¬ 
tion  of  lead.  The  outer  edge  of  this  hole 
should  not  be  closer  than  1  inch  to  the 
nearest  external  blade  surface. 

The  ends  of  all  balancing  holes  should 
be  finished  with  a  full  sized  drill  having 
a  spherical  end  to  eliminate  sharp 
corners.  T^e  sharp  edges  of  all  holes 
should  be  removed  by  a  %2-inch  chamfer. 

The  following  table  is  included  for  in- 
spectional  information  only  as  no  drill¬ 
ing  is  to  be  done  by  anyone  other  than 
the  manufacturer; 


Size  and  Depth  or  Balancing  Holes 


Shank  size 

Maximum 

concentric 

hole 

diameter 

Maximum 

concentric 

hole 

depth 

Maximum 
eccentric 
hole  depth 
(?4  in. 
maximum 
diameter) 

Inch 

Inches 

■  Inches 

on 

2)4 

2)4 

0-V2 

3H 

3 

Vi 

H 

3H 

3)4 

1 

H 

4)4 

4 

IW 

4)4 

4)4* 

2 

5)4 

6 

3 

6)4 

6 

(viii)  Track.  The  face  alinement,  or 
track,  of  the  propeller  should  fall  within 
the  limits  recommended  by  the  manufac¬ 
turer  for  new  propellers, 

(f)  Repair  of  wood  propellers — (1) 
General.  Wood  propellers  should  be 
inspected  for  such  defects  as  cracks, 
bruises,  scars,  warp,  oversize  holes  in  the 
hub,  evidence  of  glue  failure  and  separ¬ 
ated  laminations,  sections  broken  off,  and 
defects  in  the  finish.  The  tipping  should 
be  inspected  for  such  defects  as  looseness 
or  slipping,  separation  of  soldered  joints, 
loose  screws,  loose  rivets,  breaks,  cracks, 
eroded  sections,  and  corrosion. 

(2)  Causes  for  rejection.  A  wood  pro¬ 
peller  requiring  repair  should  be  care¬ 
fully  examined  to  insure  that  it  can  be 
restored  to  its  original  airworthy  condi¬ 
tion.  Doubtful  cases  should  be  referred 
to  the  manufacturer  and  the  proposed 
repair  should  be  referred  subsequently  to 
a  representative  of  the  Civil  Aeronautics 
Administration  for  approval.  A  pro¬ 
peller  damaged  to  the  following  extent 
is  considered  unairworthy  and  should  be 
scrapped  immediately  because  repair  is 
either  impossible  or  uneconomical: 

(i)  A  crack  or  deep  cut  across  the 
grain  of  the  wood. 

(ii)  Split  blades  or  hubs, 

(iii)  Separated  laminations.  See  sub- 
paragraph  (3)  (ii)  of  this  paragraph. 

(iv)  An  excessive  number  of  screw  or 
rivet  holes. 

(V)  Oversize  shaft  hole. 

(vi)  An  appreciable  warp. 

(vii)  An  appreciable  portion  of  wood 
missing. 


(viii)  A  crack,  cut,  or  damage  to  the 
metal  shank  of  adjustable-pitch  wood  or 
composition  blades. 

(3)  Methods  of  making  repairs  to 
wood  blades — (i)  Small  cracks  parallel  .. 
to  the  grain  of  the  wood.  Such  cracks 
should  be  filled  with  glue  thoroughly 
worked  into  all  portions  of  the  cracks, 
dried,  and  then  sanded  smooth  and  flush 
with  the  surface  of  the  propeller.  This 
also  applies  to  small  cuts. 

(ii)  Separated  laminations.  When¬ 
ever  the  glue  joint  of  an  outside  lamina¬ 
tion  is  open,  the  propeller  may  be 
repaired  by  removing  the  loose  lamina¬ 
tion  and  gluing  on  a  new  lamination  of 
kiln  dried  wood  of  the  same  kind  as  the 
original  lamination.  It  is  not  usually 
economical  to  attempt  to  repair  separa¬ 
tions  between  other  laminations. 

(iii)  Dents  or  scars.  Dents  or  scars 
which  have  rough  surfaces  or  shapes  that 
will  hold  a  filler  and  will  not  induce 
failure  may  be  filled  with  a  mixture  of 
glue  and  clean,  fine,  sawdust  thoroughly 
worked  and  packed  into  the  defect,  dried 
and  then  sanded  smooth  and  flush  with 
the  surface  of  the  propeller.  It  is  very 
important  that  all  loose  or  foreign  matter 
be  removed  from  the  place  to  be  filled  so 
that  a  good  bond  of  the  glue  to  the  wood 
is  obtained. 

(iv)  Use  of  inlays.  Inlays  shown  in 
figure  14-6  of  this  manual  may  be  used. 
Inlays  should  be  of  the  same  wood  as  the 
propeller  blade;  i.  e.,  a  yellow  birch  pro¬ 
peller  should  be  inlaid  with  yellow  birch 
not  with  white  birch,  and  as  near  the 
same  specific  gravity  as  possible.  Repair 
joints  should  conform  with  figure  14-6 
for  taper  of  10:1  from  deepest  point  to 
feather  edge  or  end  of  inlay.  Measure¬ 
ments  are  taken  along  a  straight  line 
parallel  to  the  grain  or  general  slope  of 
the  surface  on  thrust  and  camber  face. 
This  rule  applies  also  to  the  edge  re¬ 
pairs.  The  grain  of  inlays  should  ex¬ 
tend  in  the  same  direction  as  the  grain 
of  the  propeller  laminations. 

Inlays  should  be  made  with  a  fish- 
mouth,  scarf,  or  butt  joint.  The 
permanency  of  the  joint  is  in  the  order 
named,  the  fishmouth  being  preferable. 
Dovetail -type  inlays  should  not  be  used. 
The  number  of  inlays  should  not  exceed 
one  large,  two  medium,  or  four  small 
widely  separated  inlays  per  blade.  A 
trailing  and  a  leading  edge  inlay  should 
not  overlap  more  than  25  percent,  as 
shown  in  figure  14-6. 

On  blades  with  normal  sections  from 
the  mid-section  to  the  tip,  a  cross-grain 
cut,  up  to  20  percent  of  the  ahord  in 
length  and  one-eighth  of  the  section 
thickness  at  the  deepest  point  of  damage 
may  be  repaired.  On  blades  with  thin 
sections,  this  depth  should  not  exceed 
one-twentieth  of  the  section  thickness. 

Narrow  slivers  up  to  Vs  inch  wide 
broken  from  the  trailing  edge  at  the 
wider  portions  of  the  blade  may  be  re¬ 
paired  by  sandpapering  a  new  trailing 
edge,  removing  the  least  material  pos¬ 
sible,  and  fairing  in  a  new  trailing  edge 
of  smooth  contour.  Both  blades  should 
be  narrowed  by  the  same  amount. 

Near  the  hub  or  tip  an  inlay  should 
be  used  and  should  not  exceed,  at  its 
greatest  depth,  5  percent  of  the  chord. 

In  order  to  replace  the  wood  worn 
away  at  the  end  of  the  metal  tipping, 


enough  of  the  metal  should  be  removed 
to  make  the  minimum  repair  taper  10 : 1 
each  way  from  the  deepest  point.  Due 
to  the  convex  leading  edge  of  the  average 
propeller,  this  taper  usually  works  out 
8:1.  Repairs  under  the  metal  tipping 
should  not  exceed  IV2  percent  of  the 
chord  for  butt  or  scarf  joints,  and  10 
percent  for  fishmouth  joints,  with  %- 
inch  maximum  depth  for  any  repair. 

(v)  Application  of  tipping  fabric. 
When  replacement  of  tipping  fabric  is 
necessary,  it  should  be  accomplished  in 
the  following  manner: 

(a)  Launder  the  fabric  (mercerized 
cotton  airplane  cloth)  to  remove  all 
sizing. 

(b)  Cut  a  piece  of  fabric  to  approxi¬ 
mate  size  required  to  cover  both  faces 
of  outer  portion  of  blade.  The  fabric 
should  cover  the  same  portion  that  the 
original  fabric  covered. 

(c)  Apply  glue  to  the  wood  where  the 
fabric  is  to  be  put  on.  Use  a  rather  thick 
solution  of  the  glue.  Use  resorcinol  glue 
when  the  temperature  of  the  workroom 
can  be  kept  above  21°  C.  (70°  P.) ;  casein 
when  the  temperature  cannot  be  kept 
above  21°  C.  (70°  F.) ;  and  urea  glue  only 
when  resorcinol  is  not  available  and  the 
temperature  is  above  21°  C.  (70°.  F.). 

(d)  Put  the  fabric  on  glued  surface, 
starting  at  the  leading  edge  of  the  thrust 
face,  and  work  toward  the  trailing  edge. 
Fold  the  fabric  around  the  trailing  edge 
over  the  camber  face,  and  toward  the 
leading  edge.  Make  a  joint  on  the  lead¬ 
ing  edge  where  it  will  be  covered  by  the 
metal  tipping.  As  the  fabric  is  put  on, 
smooth  it  out  over  the  wood  so  as  to 
prevent  air  bubbles  or  uneven  glue  under¬ 
neath.  Fabric  must  be  perfectly  flat  on 
the  blade. 

(e)  Trim  excess  fabric  off  with  small 
scissors.  Under  no  circumstances  shall 
fabric  be  cut  or  scored  with  a  knife. 

(/)  Allow  the  glue  under  the  fabric 
to  dry  about  6  hours,  then  brush  two 
coats  of  nitrate  dop*e  on  the  fabric,  al¬ 
lowing  y2  hour  for  drying  time  between 
coats.  Allow  another  ^4  hour  for  drying 
time  and  then  sand  the  fabric  lightly 
and  brush  a  coat  of  pigmented  dope  over 
it.  Lightly  sand  the  uncovered  portion 
of  the  wood  and  apply  two  coats  of  a 
good  grade  of  moisture  resi.stant  spar 
varnish,  allowing  12  to  16  hours  drying 
time  between  coats. 

(vi)  Metal  tipping.  Tipping  should  be 
replaced  when  it  cannot  be  properly  re¬ 
paired.  Cracks  in  the  narrow  necks  of 
metal  between  pairs  of  lobes  of  the  tip¬ 
ping  are  to  be  expected  and  are  not 
.  defects.  All  other  cracks  are  defects 
that  should  be  repaired,  or  eliminated 
by  new  tipping.  Apply  two  coats  of  var¬ 
nish  to  the  wood  to  be  covered  by  the 
metal  tipping,  if  it  has  not  been  covered 
with  fabric  as  above,  and  attach  the  tip¬ 
ping  in  the  following  manner. 

(a)  Obtain  new  tips  and  leading-edge 
strips,  cut  to  size  and  formed  to  the 
approximate  shape  of  the  leading  edge  of 
the  propeller.  These  pieces  are  usually 
supplied  without  holes  so  that  the  holes 
can  be  drilled  in  them  to  line  up  with  the 
old  screw  and  rivet  holes  in  the  propeller 
as  below.  If  such  material  cut  to  shape 
is  not  available,  the  old  tipping  can  be 
hammered  out  fiat  and  used  as  a  pattern 
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to  lay  oflf  a  new  tip.  For  this  purpose  use 
a  piece  of  sheet  metal  of  the  same  mate¬ 
rial  and  thickness  as  the  old  tip.  Re¬ 
move  the  burr  from  the  cut  edges  of  this 
piece. 

(b)  With  a  soft  lead  pencil,  draw  guide 
centerlines  on  the  propeller  extending 
about  4  inches  from  the  centers  of  old 
screw  and  rivet  holes.  This  procedure  is 
followed  to  insure  use  of  the  original 
screw  and  rivet  holes  in  the  propeller. 
New  holes  should  not  be  drilled  except 
on  replaced  wood  tips  where  there  are  no 
old  holes  or  where  the  remaining  por¬ 
tions  of  old  holes  may  be  plugged  with 
glue.  If  new  fabric  has  been  applied  to 
the  propeller,  puncture  the  fabric  with  a 
pointed  tool  at  each  hole  and  mark  center 
guide  lines  on  the  fabric  also.  Coat  screw 
and  rivet  holes  in  the  propeller  with  var¬ 
nish  or  with  white  lead  and  work  the 
material  into  the  holes. 

(c)  Lay  the  cut-out  flat  metal  strip 
over  the  leading  edge.  Proceed  to  bend 
this  metal  down  over  the  leading  edge  of 
the  propeller,  being  careful  that  the 
metal  extends  an  equal  width  on  thrust 
and  camber  faces.  This  can  be  done  by 
following  the  impressions  of  the  old  tip¬ 
ping  lines.  Numerous  waves  will  occur 
in  the  metal,  but  these  will  be  eliminated 
as  the  work  progresses.  Obtain  several 
pieces  of  strong  rubber  tape,  4  feet  long, 
*/2  inch  wide,  and  Vie  inch  thick. 

While  forming  the  metal,  hold  it  In 
place  on  the  propeller  by  wrapping  the 
rubber  tape  around  the  blade.  Start  at 
the  tip  and  work  inboard,  being  careful 
not  to  cover  the  pencil  lines  placed  on  the 
propeller,  which  show  the  location  of  the 
rivet  holes.  While  the  metal  is  held  in 
place,  tap  the  leading  edge  with  a  rubber 
mallet,  using  moderate  force  to  make 
sure  the  metal  is  seated  against  the  wood 
along  the  nose  of  the  leading  edge. 
Smooth  the  metal  by  hammering  it  with 
a  rubber  mallet,  backing  up  the  opposite 
side  of  the  blade  with  a  laminated  hard¬ 
wood  bucking  block  having  an  iron 
weight  built  In  the  center  and  a  piece  of 
leather  fastened  to  the  end  on  which  the 
propeller  bears.  The  block  should  meas¬ 
ure  about  2  by  4  Inches.  Start  at  the 
end  of  the  blade  and  work  toward  the 
hub,  moving  the  bucking  block  so  that  it 
is  always  immediately  under  the  sec¬ 
tion  being  hammered.  Continue  to  do 
this  until  the  metal  is  well  shaped  to 
the  profile  of  the  propeller.  Check  to  see 
that  the  metal  has  not  moved  from  its 
original  position.  If  this  has  happened, 
remove  the  rubber  tape,  reset  the  metal, 
and  rewTap  the  rubber  tape,  thus  form¬ 
ing  the  metal  to  the  leading  edge. 

(d)  With  a  centerpunch  and  a  ham¬ 
mer,  proceed  to  locate  the  old  screw  and 
rivet  holes,  using  the  pencil  marks  on 
the  blade  as  a  guide.  Punch  the  metal 
approximately  inch  from  the  edge. 
After  all  holes  have  been  located,  re-' 
move  the  metal  from  the  propeller.  Drill 
screw  and  rivet  holes  in  the  metal  with 
a  ^-inch  drill.  Pile  off  burrs  on  the 
inside  of  the  metal.  Run  the  drill 
through  the  original  rivet  holes  in  the 
propeller,  except  those  not  to  be  used  as 
above,  in  order  to  clean  them  out.  Cut 
or  saw  slots  in  the  metal  at  the  original 
positions.  (Refer  to  old  tipping  metal 
for  locations  of  the  slots.) 


Place  the  metal  leading  edges  on  the 
blades  they  were  formed  to  flt,  and  hold 
them  in  place  with  rubber  tape.  With  a 
centerpunch  as  large  as  or  slightly  larger 
than  the  diameter  of  the  screw  and  rivet 
heads,  proceed  to  punch  metal  into  the 
original  countersunk  holes  in  the  w09d  so 
that  the  screw  and  rivet  heads  may  be 
entered  to  the  correct  depth  (not  more 
than  %2  inch  below  the  surface  of  the 
metal ) .  Use  screws  and  rivets  of  the  ap¬ 
propriate  material.  The  screws  should 
be  one  size  larger  than  were  originally  in 
the  propeller,  and  the  rivets  should  be 
the  solid  flat,  countersunk-head  type. 
Insert  screws  and  rivets  in  their  respec¬ 
tive  holes.  Install  rivets  with  their 
heads  on  the  thrust  face  of  the  propeller. 
After  the  rivets  are  tapped  in  place,  cut 
off  the  excess  length  of  the  rivet,  leaving 
Va  inch  for  heading.  End  cutters  built 
up  with  solder  to  accurately  measure  this 
distance  are  very  useful.  While  an  as¬ 
sistant  backs  up  the  rivets  with  a  steel 
bar  18  inches  long  and  pointed  to  flt  the 
rivet  head,  hammer  the  rivets  either  by 
hand  or  with  a  pneumatic  hammer. 
Drive  the  screws,  either  by  hand  or  with 
an  electric  screw  driver. 

Cut  the  metal  of  the  cap-tip  on  the 
camber  face  of  the  propeller  to  the  shape 
of  the  propeller  tip.  Bevel  the  edges  by 
hand  with  a  file.  Trim  off  flat  side  of 
metal  cap  so  that  it  extends  about 
inch  all  around  the  tip  of  the  propeller. 
Form  a  hardwood  block  to  the  shape  of 
the  thrust  face  of  the  propeller  tip.  Put 
metal  tipping  in  place  and  clamp  this 
block  to  the  underside  of  the  tip  '^th  a 
C-clamp.  Turn  this  inch  of  metal  up 
and  over  the  camber  face  of  the  tip. 
Tighten  and  complete  the  lap  joint. 
Mount  the  propeller  blade  solidly,  with 
the  thrust  face  up,  on  a  stand  supporting 
the  blade  at  several  points  along  its  radi¬ 
us.  With  a  hammer  and  a  flat-faced 
tool,  proceed  to  smooth  the  metal,  start¬ 
ing  at  the  nose  of  the  leading  edge  and 
working  toward  the  edge  of  the  metal, 
until  all  wrinkles  and  high  spots  are  re¬ 
moved.  At  the  edge,  "use  a  caulking  tool 
and,  in  the  same  manner,  press  the  metal 
edge  tightly  against  the  wood.  Turn  the 
propeller  over  and  repeat  this  operation 
on  the  camber  face.  Make  sure  that  the 
thin  tip  is  supported  at  all  times  when 
hammering.  Apply  solder  over  rivet  and 
screwheads  and  over  the  metal  seam  of 
the  tip  of  the  propeller.  Use  58-50  solder 
In  wire  form.  Use  muriatic  acid  as  a 
flux  when  soldering  brass.  Use  stainless 
steel  soldering  flux  when  soldering  stain¬ 
less  steel  tipping.  File  excess  solder  off 
and  check  the  propeller  balance  while 
doing  so.  Polish  the  metal  with  a  fine 
emery  cloth  or  an  abrasive  drum  driven 
by  a  flexible  shaft. 

(e)  Vent  the  tipping  by  drilling  three 
holes.  No.  60  drill  (.030) ,  inch  deep  in 
the  tip  end.  Vent  holes  should  be  paral¬ 
lel  to  the  longitudinal  axis  of  the  blade. 

(4)  Huh,  neck,  and  shank  repairs. 
The  following  subsections  refer  to 
propellers  for  the  same  engine  horse¬ 
power  and  hub  (see  Figure  14-7). 

(1)  Small  hub  diameter,  heavy  necks 
and  shanks.  Only  the  smallest  of  inlays 
should  be  used  in  the  hub  where  there  Is 
any  question  of  affecting  the  strength. 
The  neck  and  shank  are  proportionately 
large  in  cross-section  and  fairly  large 


repairs  are  possible,  limited  to  a  depth 
of  about  6  percent  of  the  section 
thickness. 

(ii)  Small  to  medium  diameter  huh 
with  excessively  small  necks  and  shanks. 
Only  the  smallest  of  inlays  should  be  used 
in  the  hub  where  there  is  any  question 
of  affecting  the  strength.  In  the  small 
shank  area  lor  propellers  under  50 
horsepower,  cuts  5  percent  deep  may  be 
filled  with  glue  and  sawdust.  Over  50 
horsepower,  no  inlay  repairs  should  be 
made  deeper  than  2  Vi  percent. 

(iii)  Large  hub  diameter,  heavy  necks 

and  shanks.  Fairly  large  inlays  are 
permissible  on  edges  of  hubs  where  cap 
laminations  have  crushed  edges.  Shank 
inlays  should  not  exceed  1\k  percent 
thickness  of  section  for  the  heavy  shanks, 
or  5  percent  for  the  proportionately 
lighter  shanks.  ^ 

(iv)  Crushed  huh  faces.  Outside 
laminations,  which  have  been  crushed 
at  the  hub  due  to  excessive  drawing  up 
of  hub  bolts,  may  be  repaired  by  plan¬ 
ing  and  sanding  one  hub  face  smooth, 
removing  a  lamination  on  the  other  hub 
face  and  replacing  it  with  a  new  lamina¬ 
tion,  thus  building  the  hub  thickness  up 
to  the  original  thickness.  It  Is  permis¬ 
sible  to  replace  both  outer  laminations  if 
necessary  and  feasible. 

(5)  Repair  of  elongated  holt  holes  in 
propeller  huh  boss.  It  is  permissible  to 
repair  elongated  bolt  holes  by  the  inser¬ 
tion  of  a  steel  bushing  around  each  bolt, 
as  illustrated  in  figure  14-8.  In  case 
method  (A)  or  (B)  is  decided  upon,  the 
repairs  shohld  be  made  in  accordance 
with  the  recommendations  of  the  pro¬ 
peller  metal  hub  manufacturer  who  is 
usually  the  engine  manufacturer.  In 
method  (C),  the  bushing  should  be  ma¬ 
chined  with  an  I.  b.  to  fit  the  bolt  snugly 
and  an  O.  D.  approximately  *4  inch 
larger  than  the  bolt  size.  The  bushing 
should  be  approximately  Va  inch  long. 
The  face  of  the  hub  should  be  drilled 
with  a  hole  concentric  with  the  bolt  hole 
and  only  to  a  sufiBcient  depth  to  accom¬ 
modate  the  bushing  so  that  it  does  not 
protrude  above  the  surface  of  the  wood 
hub.  The  bushing  should  not  be  driven 
into  the  hub  but  should  fit  the  hole  in 
the  hub  wiv,h  a  clearance  not  exceeding 
0.005  inch  after  moisture-proofing.  The 
bushing  hole  should  be  protected  from 
moisture  by  two  coats  of  aluminum  paint, 
varnish,  glue,  or  other  moisture-resistant 
coating. 

(6)  Repair  of  elongated  holt  holes  in 
propeller  huh  flanges.  When  the  pro¬ 
peller  bolt  holes  in  a  hub  or  crankshaft 
flange  become  damaged  or  oversize,  it 
is  permissible  to  make  repairs  by  methods 
(A)  or  (B)  in  figure  14-8,  or  by  use  of 
aircraft  standard  bolts  Vie  inch  larger 
than  the  original  bolts. 

(i)  Use  of  flange  bushings.  Obtain 
from  the  engine  .or  propeller  hub  mariu- 
facturer,  suitable  ^nge  bushings  with 
threaded  or  smooth  bores,  as  illustrated 
in  method  (A)  or  (B)  of  figure  14-8. 
Drill  the  flange  and  insert  the  bushings 
as  recommended  by  the  engine  manufac¬ 
turer.  Drill  the  rear  face  of  the  pro¬ 
peller  to  accommodate  the  bushings,  and 
protect  the'  holes  with  two  coats  of 
aluminum  paint  or  other  high  moisture- 
-  resistant  coating.  Use  bolts  of  the  same 
size  ais  those  originally  used.  Any  of  the 
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following  combinations  may  be  used: 
Safety  bolt  and  castellated  nut,  safety 
bolt  (drilled  head)  and  threaded  bush¬ 
ing,  or  undrilled  bolt  and  self-locking 
nut. 

(ti)  Use  of  oversize  bolts.  Obtain 
suitable  aircraft  standard  bolts  Me  inch 
larger  than  the  original  bolts.  Enlarge 
the  crankshaft  propeller  flange  holes  and 
the  propeller  hub  holes  sufficiently  to 
accommodate  the  new  bolts  without 
more  than  0.005  inch  clearance.  Such 
reboring  will  be  permitted  only  once. 
Further  repairs  of  bolt  holes  may  be 
made  in  accordance  with  methods  (A)  or 
(B)  of  figure  14-8. 

Note:  Method  (A)  or  (B)  Is  preferred  over 
the  oversize  bolt  method,  because  a  propeller 
hub  flange  redrilled  in  accordance  with  this 
latter  method  will  always  require  the  redrill- 
Ing  of  all  new  propellers  subsequently  used 
with  the  redrllled  flange. 

(7)  Finish.  The  finish,  where  neces¬ 
sary,  should  be  renewed  in  accordance 
with  the  recommendations  of  the  pro¬ 
peller  manufacturer,  or  with  a  material 
which  has  satisfactory  adhesion  and 
high  moisture-resistant  properties. 

(8)  Horizontal  and  vertical  unbalance. 
Final  balance  should  be  accomplished  on 
a  rigid  knife-edge  balancing  stand  in  a 
room  free  from  air  currents.  No  per¬ 
sistent  tendency  to  rotate  from  any 
position  on  the  balance  stand  should  be 
present. 

(i)  Horizontal.  Horizontal  unbalance 
may  be  corrected  by  the  application  of 
finish  or  solder  to  the  light  blade.  The 
light  blade  may  be  coated  with  a  high 
grade  of  primer  allowing  for  a  finishing 
coat.  After  allowing  each  coat  to  dry 
48  hours,  the  balance  should  be  checked. 
Then,  as  may  be  necessary,  either  the 
required  amount  of  finish  should  be  re¬ 
moved  by  carefully  sandpapering  or  an 
additional  coat  applied.  The  balance 
should  be  rechecked  and  sandpapered 
or  additional  finish  applied  as  may  be 
required  to  effect  final  balancing. 

(ii)  Vertical.  Vertical  unbalance  may 
be  corrected  by  applying  putty  to  the 
light  side  of  the  wood  hub  at  a  point  on 
the  circumference  approximately  90  de¬ 
grees  from  the  longitudinal  centerline  of 
the  blades.  The  putty  should  be  weighed 
and  a  brass  plate  weighing  slightly  more 
than  the  putty  should  be  cut.  The 
thickness  of  the  plate  should  be  from 
Mr,  to  Mb  inch  depending  on  the  final  area, 
which  must  be  sufficient  for  the  required 
number  of  flathead  attaching  screws. 
The  plate  may  be  made  to  fit  on  the  hub 
face  or  to  fit  the  shape  of  the  light  side 
of  the  wood  hub,  and  drilled  and  coun¬ 
tersunk  for  the  required  number  of 
screws.  The  plate  should  be  attached 
and  all  of  the  screws  tightened.  After 
the  plate  is  Anally  attached  to  the  pro¬ 
peller,  the  screws  should  be  secured  to 
the  plate  by  soldering  JJie  screw  heads. 
The  balance  should  be  checked.  All 
edges  of  the  plate  may  be  beveled  to 
reduce  its  weight  as  necessary.  The 
drilling  of  holes  in  the  propeller  and 

'  the  insertion  of  lead  or  other  material  to 
assist  in  balancing  will  not  be  permitted. 

(g)  Model  designation.  It  is  neces¬ 
sary  to  mark  the  name  of  the  manufac¬ 
turer  and  model  designation  on  the 
repaired  propeller  in  the  event  the  origi¬ 


nal  markings  were  removed  during  the 
repair  or  reflnishing  operations. 

(h)  Identification  of  repairing  agency. 
The  Air  Agency  Certificate  number,  or 
name  of  agency  making  any  repairs, 
especially  on  metal  tipping,  should  be 
stamped  or  otherwise  marked  on  the  re¬ 
paired  propeller.  It  is  recommended 
that  a  decalcomania  giving  both  the 
repair  agency’s  name  and  Air  Agency 
Certificate  number  be  used  for  this  pur¬ 
pose. 

§  18.20-15  Weight  and  balance  con¬ 
trol.  (CAA  policies  which  apply  to 
%  18.20.) — (a)  General.  The  purpose  of 
the  following  information  is  to  explain 
various  items  that  are  commonly  in¬ 
volved  in  determining  new  weight  and 
balance  conditions.  It  indicates  proced¬ 
ures  by  which  the  weight  and  balance  of 
the  airplane  may  be  determined  so  that 
this  factor  may  be  controlled  and  prop¬ 
erly  used  in  the  operation  of  the  airplane 
within  its  approved  limitations. 

It  is,  of  course,  required  that  the  air¬ 
plane  always  be  operated  within  the 
established  limitations  of  performance, 
c.  g.  range,  etc.,  as  shown  on  the  aircraft 
specification.  It  should  be  possible  to 
determine  these  values  in  the  event  of  a 
change  in  the  airplane  resulting  from  the 
removal  or  addition  of  equipment,  or  the 
making  of  repairs  or  alterations  which 
affect  the  balance  conditions  of  the  air¬ 
plane. 

Information  on  which  to  base  the  rec¬ 
ord  of  weight  and  balance  changes  to  the 
aircraft  may  be  obtained  from  the  Air¬ 
plane  Flight  Manual,  the  Operations 
Limitations  Forms  ACA-309  or  ACA- 
309a,  or  by  actually  w’eighing  the  air¬ 
plane  before  undertaking  an  alteration 
or  extensive  repair.  Footnotes  4,  5,  and 
6  and  §§  18.7-1  (a)  and  18.7-5  (b)  should 
be  referred  to  for  information  on  specific 
cases  wherein  weight  and  balance  checks 
need  not  be  made. 

(1)  Terminology.  The  following  ter¬ 
minology  is  used  in  the  practical  applica¬ 
tion  of  weight  and  balance  control. 

(1)  Maximum  weight.  The  maximum 
weight  is  the’  maximum  authorized 
weight  of  the  aircraft  and  its  contents  as 
listed  in  the  specifications. 

(ii)  Empty  weight.  The  empty  weight 
of  an  aircraft  includes  all  operating 
equipment  that  has  a  fixed  location  and 
is  actually  in  the  aircraft.  It  includes 
the  weight  of  the  airframe,  powerplant, 
required  equipment,  optional  and  special 
equipment,  fixed  ballast,  full  engine  cool¬ 
ant,  hydraulic  fluid,  and  the  fuel  and  oil 
as  explained  in  paragraph  (b)  (6)  and 
(7)  of  this  section.  Additional  informa¬ 
tion  regarding  fluids  which  may  be  con¬ 
tained  in  the  aircraft  systems  and  which 
must  be  included  in  the  empty  weight 
will  be  indicated  in  the  pertinent  aircraft 
specifications  whenever  deemed  neces¬ 
sary. 

(iii)  Useful  load.  The  useful  load  is 
the  empty  weight  subtracted  from  the 
maximum  weight  of  the  aircraft.  This 
load  consists  of  the  pilot,  crew  if  appli¬ 
cable,  maximum  oil,  fuel,  passengers,  and 
baggage  unless  otherwise  noted. 

(iv)  Weight  check.  A  weight  check 
consists  of  checking  the  sum  of  the 
weights  of  all  items  of  useful  load  against 
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the  authorized  useful  load  (maximum 
weight  less  empty  weight)  of  the  aircraft. 

(v)  Datum.  The  datum  is  an  imag¬ 
inary  vertical  plane  or  line  from  which 
all  horizontal  measurements  are  taken 
for  balance  purposes  with  the  aircraft 
in  level  flight  attitude.  The  datum  is 
indicated  on  most  aircraft  specifications. 
On  some  of  the  older  aircraft  where  the 
datum  is  not  indicated,  any  convenient 
datum  may  be  selected.  However,  once 
the  datum  is  located  all  moment  arms 
must  be  taken  with  reference  to  it.  Ex¬ 
amples  of  typical  locations  of  the  datum 
are  shown  in  figure  15-1. 

(Vi)  Arm  (or  moment  arm).  The 
arm,  or  moment  arm,  is  the  horizontal 
distance  in  inches  from  the  datum  to 
the  center  of  gravity  of  an  item.  The 
algebraic  sign  is  plus  (-f)  if  measured  aft 
of  the  datum  and  minus  (— )  if  measured 
forward  of  the  datum.  Examples  of 
plus  and  minus  arms  are  shown  in  figure 
15-2. 

(vii)  Moment.  Moment  is  the  prod¬ 
uct  of  a  weight  multiplied  by  its  arm. 
The  moment  of  an  item  about  the  datum 
is  obtained  by  multiplying  the  weight  of 
the  item  by  its  horizontal  distance  from 
the  datum.  A  typical  moment  calcula¬ 
tion  is  given  in  figure  15-3. 

(viii)  Center  of  gravity.  The  center 
of  gravity  is  a  point  about  which  the 
nose-heavy  and  tail-heavy  moments  are 
exactly  equal  in  magnitude.  If  the  air¬ 
craft  were  suspended  therefrom  it  would 
have  no  tendency  to  rotate  in  either 
direction  (nose  up  or  down).  The 
weight  of  the  aircraft  (or  any  object) 
may  be  assumed  to  be  concentrated  at 
its  center  of  gravity. 

(ix)  Empty  weight  center  of  gravity. 
The  empty  weight  c.  g.  is  the  center  of 
gravity  of  an  aircraft  in  its  empty 
weight  condition,  and  is  an  essential  part 
of  the  weight  and  balance  record. 
Formulas  for  determining  the  center  of 
gravity  for  tail  and  nose-wheel  type  air¬ 
craft  are  given  in  figure  15-4.  Typical 
examples  to  determine  the  empty  weight 
and  c.  g.  for  the  tail-wheel  and  nose- 
wheel  type  aircraft  are  determined  by 
computation  in  figures  15-5  and  15-6. 

(X)  Empty  weight  center  of  gravity 
range.  The  empty  weight  center  of 
gravity  range  is  determined  so  that  when 
the  empty  weight  c.  g.  falls  within  this 
range  the  specification  operating  c.  g. 
limits  will  not  be  exceeded  under  stand¬ 
ard  specification  loading  arrangements. 
In  cases  where  it  is  possible  to  load  an 
airplane  in  a  manner  not  covered  in  the 
aircraft  specification  (i.  e.  extra  tanks, 
extra  seats,  etc.),  complete  calculations 
should  be  accomplished,  as  outlined  in 
paragraph  (c)  (5)  (i)  of  this  section. 
The  empty  weight  c.  g.  range,  when  ap¬ 
plicable,  is  listed  on  the  aircraft  specifi¬ 
cations. 

(xi)  Operating  center  of  gravity  range. 
The  operating  c.  g.  range  is  the  distance 
between  the  forward  and  rearward 
center  of  gravity  limits  indicated  on  the 
pertinent  aircraft  specification.  These 
limits  were  determined  as  the  most  for¬ 
ward  and  most  rearward  loaded  c.  g. 
positions  at  which  the  aircraft  meets  the 
requirements  of  the  Civil  Air  Regula¬ 
tions.  These  limits  are  indicated  on  the 
specification  in  either  percent  of  MAC 
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or  in  Inches  from  the  datum.  The  c.  g. 
of  the  loaded  airplane  must  be  within 
these  limits  at  all  times  as  illustrated  in 
figure  15-7. 

.  (xii)  Mean  aerodynamic  chord 
(MAC).  The  MAC  is  the  mean  aero¬ 
dynamic  chord  of  the  wing.  For  weight 
and  balance  purposes  it  is  used  to  locate 
the  c.  g.  range  of  the  aircraft.  The  loca¬ 
tion  and  dimensions  of  the  MAC  will  be 
found  in  the  Aircraft  Specification,  Flight 
Manual,  or  the  Aircraft  Weight  and 
Balance  Record  on  Form  ACA-309  or 
ACA-309a. 

(xiii)  Weighing  point.  If  the  c.  g. 
location  is  determined  by  weighing,  it  is 
necessary  to  obtain  horizontal  measure¬ 
ments  between  the  points  on  the  scales 
at  which  the  airplane’s  weight  is  con¬ 
centrated.  If  usual  weighing  practice  is 
followed,  a  vertical  line  passing  through 
the  centerline  of  the  axle  will  locate  the 
point  on  the  scale  at  which  the  weight 
Is  concentrated.  This  point  is  called  the 
“weighing  point.”  Other  structural  lo¬ 
cations.  capable  of  supporting  the  air¬ 
craft.  such  as  jack  pads  on  the  main 
spar,  may  also  be  used.  These  points 
should  be  clearly  indicated  in  the  weight 
and  balance  record  when  used  in  lieu  of 
the  usual  points.  'Tsrpical  locations  of 
the  weighing  point  are  shown  In  figure 
15-8. 

(xiv)  Minimum  fuel.  Minimum  fuel 
for  balance  purposes  is  ^42  gallon  per 
maximum-except-take-off  -  horsepower. 
(METO),  and  is  the  minimum  amount 
of  fuel  which  should  be  used  in  weight 
and  balance  computations  when  low  fuel 
might  adversely  affect  the  most  critical 
balance  conditions.  To  determine  the 
weight  of  fuel  in  pounds  divide  the  METO 
horsepower  by  2. 

(xv)  Full  oil.  Full  oil  is  the  quantity 
of  oil  shown  in  the  aircraft  specifications 
as  “oil  capacity”.  Full  oil  should  always 
be  used  as  the  quantity  of  oil  when  mak¬ 
ing  the  loaded  weight  and  balance  com¬ 
putations. 

(xvi)  Tare.  Tare  is  the  weight  of 
chocks,  blocks,  stands,  etc.,  used  when 
weighing  aircraft,  and  is  included  in  the 
scale  readings.  Tare  is  deducted  from 
the  scale  reading  to  obtain  the  actual 
aircraft  weight. 

(b)  Weighing  procedure.  The  follow¬ 
ing  procedure  should  be  followed  when 
weighing  an  aircraft; 

( 1 )  The  aircraft  should  be  weighed  in¬ 
side  a  closed  building  to  prevent  error  in 
scale  reading  due  to  wind. 

(2)  Excessive  dirt,  grease,  moisture, 
etc.,  should  be  removed  from  the  aircraft 
before  weighing. 

(3)  If  the  center  of  gravity  is  to  be 
determined,  the  aircraft  should  be  placed 
in  a  level  flight  attitude. 

(4)  All  items  of  equipment  to  be  In¬ 
stalled  in  the  aircraft  and  included  in  the 
certificated  empty  weight  should  be  in 
place  for  weighing.  These  items  of  equip¬ 
ment  should  be  a  part  of  the  current 
weight  and  balance  record.  See  para¬ 
graph  (c)  (5)  (i)  of  this  section, 

(5)  Scales  should  be  properly  cali¬ 
brated,  zeroed,  and  used  in  accordance 
with  the  scale  manufacturer’s  instruc¬ 
tions.  The  scales,  and  suitable  supports 
for  the  aircraft  if  necessary,  are  usually 
placed  under  the  wheels  of  a  land  plane, 


the  keel  of  a  seaplane  float,  or  the  skis 
of  a  ski  plane.  Other  structural  locations 
capable  of  supporting  the  aircraft  such 
as  Jack  pads  on  the  main  spar  also  may 
be  used.  These  points  should  be  clearly 
Indicated  in  the  weight  and  balance  data. 

(6)  Unless  otherwise  noted  in  the  air¬ 
craft  specification,  the  fuel  system  should 
be  drained  until  the  quantity  indicator 
reads  “zero”  or  “empty”  with  the  aircraft 
in  level  flight  attitude.  The  amount  of 
fuel  remaining  in  the  tank,  lines,  and 
engine  should  be  included  in  the  empty 
weight.  In  special  cases  the  aircraft  may 
be  weighed  with  full  fuel  in  the  fuel 
tanks  provided  a  definite  means  of  de¬ 
termining  the  exact  weight  of  the  fuel  is 
available. 

(7)  Unless  otherwise  noted  in  the  air¬ 
craft  specification,  the  oil  system  should 
be  completely  drained  with  all  drain 
cocks  open.  When  weighed  with  full  oil, 
actual  empty  weight  equals  the  actual 
recorded  weight  less  the  weight  of  the 
oil  in  the  oil  tank  (oil  capacity  in  gal¬ 
lons  X  7.5  pounds).  All  reports  should 
indicate  whether  weights  include  full 
oil  or  oil  drained  (see  fig.  15-9). 

(8 )  Brakes  should  not  be  set  while  tak¬ 
ing  scale  reading. 

(9)  Tare  should  be  noted  when  the 
aircraft  is  removed  from  the  scales. 

(c)  Weight  and  balance  computations. 
It  is  often  necessary,  after  completing  an 
extensive  repair  or  alteration,  to  estab¬ 
lish  by  computation  that  the  authorized 
weight  or  c.  g.  limits  as  shown  on  the 
aircraft  specifications  are  not  exceeded. 
The  following  information  explains  the 
significance  of  algebraic  signs  used  in 
balance  computations,  outlines  the  load¬ 
ing  conditions  to  check,  and  deals  with 
equipment  changes. 

The  aircraft  specifications  contain  the 
following  information  relating  to  the 
subject: 

C.  G.  range. 

Empty  weight  c.  g.  range  when  applicable. 

MAC  (Mean  Aerodynamic  Chord). 

Leveling  means. 

Datiun. 

Maximum  weights. 

Number  of  seats  and  arm. 

Maximum  baggage  and  arm. 

Fuel  capacity  and  arm. 

Oil  capacity  and  arm. 

Equipment  Items  and  arm. 

(1)  Unit  weights  for  weight  and  bal¬ 
ance  purposes. 

Gasoline _ 6  pounds  per  U.  S. 

gallon. 

Lubricating  oll__— .  7.6  pounds  per  U.  8. 

gallon. 

Crew  and  passengers.  170  pounds  per  person. 

(2)  Algebraic  signs.  Care  should  be 
exercised  to  insure  retention  of  the  proper 
algebraic  sign  (-f-  or  — )  throughout  all 
balance  computations  and  to  always 
visualize  the  aircraft  (foiithe  sake  of  uni¬ 
formity  in  these  compumions)  with  the 
nose  to  the  left.  In  this  position  any  arm 
to  the  left  (forward)  of  the  datum  is 
minus  and  any  arm  to  the  right  (rear¬ 
ward)  of  the  datum  is  plus.  Any  item 
of  weight  added  to  the  aircraft  either 
side  of  the  datum  is  a  plus  weight.  Any 
weight  item  removed  is  a  minus  weight. 
When  multiplying  weights  by  arms,  the 
answer  is  plus  if  the  signs  are  alike  and 
minus  if  the  signs  are  unlike. 


The  following  combinations  are  pos¬ 
sible: 

Items  added  forward  of  the  datum —  ( + ) 
weight  X  ( — )  arm  =  ( — )  moment. 

Items  added  to  the  rear  of  the  datum — 

( + )  weight  X  ( + )  arm  =  ( -f )  moment. 

Items  remov^  forward  of  the  datum — 

(  — )  weight  X  (  — )  arm  =  (-I-)  moment. 

Items  removed  rear  of  the  datum —  ( — ) 
weight  X  (  +  )  arm  =  (  — )  moment. 

The  total  weight  of  the  airplane  Is 
equal  to  the  weight  of  the  empty  airplane 
plus  the  weight  of  the  items  added,  minus 
the  weight  of  the  items  removed. 

The  total  moment  is  equal  to  the  mo¬ 
ment  of  the  empty  airplane  combined 
with  the  individual  moments  of  the  items 
added  or  removed.  In  combining  mo¬ 
ments,  plus  moments  are  added  and 
minus  moments  are  subtracted. 

(3)  Weight  and  balance  extreme  con¬ 
ditions.  The  weight  and  balance  extreme 
conditions  represent  the  maximum  for¬ 
ward  and  rearward  c.  g.  positions  for  the 
aircraft.  Information  showing  that  the 
c.  g.  of  the  aircraft  (usually  in  the,  fully 
loaded  condition)  falls  between  the  ex¬ 
treme  conditions  should  be  included  in 
the  weight  and  balance  data.  The  ex¬ 
treme  conditions  may  be  determined 
either  by  weighing  or  computation. 

(i)  Forward  weight  and  balance  check. 
When  a  forward  weight  and  balance 
check  is  made,  it  should  be  established 
that  neither  the  maximum  weight  nor  the 
forward  c.  g.  limit  listed  in  the  aircraft 
specifications  are  exceeded.  In  making 
this  check,  the  following  Information 
should  be  obtained; 

(o)  The  weight,  arm,  and  moment  of 
the  aircraft  empty. 

(b)  The  maximum  weights,  arms,  and 
moments  of  the  items  of  useful  load 
which  are  located  ahead  of  the  forward 
c.  g.  limit. 

(c)  The  minimum  weights,  arms,  and 
moments  of  the  items  of  useful  load 
which  are  located  ahead  of  the  rearward 
c.  g.  limit. 

A  typical  example  of  the  computations 
necessary  to  make  this  check  using  the 
above  data  is  shown  in  figure  15-10. 

(li)  Rearward  weight  and  balance 
check.  When  a  rearward  weight  and 
balance  check  is  made,  it  should  be  es¬ 
tablished  that  neither  the  maximum 
weight  nor  the  rearward  c.  g.  limit  listed 
in  the  aircraft  specification  are  ex¬ 
ceeded.  In  making  this  check,  the  fol¬ 
lowing  Information  should  be  obtained: 

(a)  The  weight,  arm,  and  moments 
of  the  aircraft  empty. 

(b)  The  maximum  weights,  arms,  and 
moments  of  the  items  of  useful  load 
which  are  located  aft  of  the  rearward 
c.  g,  limit. 

(c)  The  minimum  weights,  arms,  and 
moments  of  the  items  of  useful  load 
which  are  located  ahead  of  the  rearward 
c.  g.  limit. 

A  typical  example  of  the  computation 
necessary  to  make  this  check  using  the 
above  data  is  shown  in  figure  15-11. 

(4)  Loading  conditions  and/or  plac¬ 
ards.  If  the  following  items  have  not 
been  covered  in  the  weight  and  balance 
extreme  condition  checks,  or  are  not 
covered  by  suitable  placards  in  the  air¬ 
craft,  additional  computations  should  be 
made.  These  computations  should  Indl- 
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cate  the  permissible  distribution  of  fuel, 
passengers,  and  baggage  which  may  be 
carried  in  the  aircraft  at  any  one  time 
without  exceeding  either  the  maximum 
weight  or  the  e.  g.  range.  The  condi¬ 
tions  to  check  are: 

(i)  With  full  fuel,  determine  the  num¬ 
ber  of  passengers  and  baggage  permis¬ 
sible. 

(ii)  With  maximum  passengers,  deter¬ 
mine  the  fuel  and  baggage  permissible. 

(ili)  With  maximum  baggage,  deter¬ 
mine  the  fuel  and  the  number  and  loca¬ 
tion  of  passengers  permissible. 

Examples  of  the  computations  for  the 
above  items  are  given  in  figures  15-12, 
15-13,  and  15-14,  respectively.  The  above 
cases  are  mainly  applicable  to  the 
lighter-type  personal  aircraft.  In  the 
case  of  the  larger-type  transport  air¬ 
craft,  a  variety  of  loading  conditions  is 
possible  and  it  is  usually  necessary  to 
have  changes  in  the  loading  schedule 
approved  separately  by  the  CAA. 

(5)  Equipment  list.  A  list  of  the 
equipment  included  in  the  certificated 
empty  weight  may  be  foimd  in  either  the 
approved  airplane  operating  manual  or 
the  Operations  Limitations  Form  ACA- 
309a  and  its  supplements.  All  required, 
optional,  and  special  equipment  Installed 
in  the  aircraft  at  time  of  weighing  and/or 
subsequent  equipment  changes  should  be 
enter^  in  the  weight  and  balance  data. 

Required  equipment  items  are  items 
so  lis^  in  the  pertinent  aircraft  specifi¬ 
cation. 

Optional  equipment  items  are  so  listed 
in  the  pertinent  aircraft  specification 
and  may  be  instaUed  in  the  aircraft  at 
the  option  of  the  owner. 

Special  equipment  is  any  item  not  cor¬ 
responding  exactly  to  the  descriptive  in¬ 
formation  in  the  aircraft  specification. 
This  includes  such  items  as  flares,  in¬ 
struments,  ash  trays,  radios,  navigation 
lights,  carpets,  etc. 

Required  and  optional  equipment  may 
be  shown  on  the  equipment  list  by  mak¬ 
ing  reference  to  the  pertinent  item  num¬ 
ber  listed  in  the  applicable  specification 
only  when  they  correspond  exactly  to 
that  number  item  with  reference  to  de¬ 
scription,  weight,  and  arm  given  in  the 
specification.  All  special  equipment 
items  should  be  shown  by  making  ref¬ 
erence  to  the  item  by  name,  make, 
model,  weight,  and  arm.  When  the  arm 
for  such  an  item  is  not  available,  it 
should  be  obtained  by  switual  measure¬ 
ments. 

(i)  Equipment  changes.  The  owner 
should  see  that  a  continuous  record  for 
each  aircraft  is  kept  listing  all  changes 
affecting  the  weight,  c.  g.  location,  and 
equipment  changes  in  order  that  a  com¬ 
puted  weight  and  c.  g.  location  may  be 
established  at  any  time.  An  entry  should 
be  made  on  the  equipment  list  indicating 
the  items  added,  removed,  or  relocated, 
and  the  date  accomplished.  The  identi¬ 
fication  of  the  repair  agency  should  be 
included.  Examples  of  items  so  affected 
are  the  installation  of  extra  fuel  tanks, 
seats,  or  baggage  compartments,  Pigura 
15-15  illustrates  the  effect  on  balance 
when  equipment  items  are  added  within 
the  acceptable  c.  g.  limits  and  fore  and 
aft  of  the  established  c.  g.  limits. 
Moment  computations  for  typical  equip- 
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ment  changes  are  given  in  figure  15-16 
and  are  also  included  in  the  sample 
weight  and  balance  sheet  in  figure  15-18. 

(6)  Sample  weight  and  balance  re¬ 
ports.  Suggested  methods  of  tabulating 
the  various  data  and  computations  for 
determining  the  c.  g.,  both  in  the  empty 
weight  condition  and  the  fully  loaded 
condition,  are  given  in  figures  15-17  and 
15-18,  respectively.  The  data  presented 
in  figure  15-17  have  previously  been 
computed  In  figure  15-5  and  represent 
a  suggested  means  of  recording  this  in¬ 
formation.  The  data  presented  in  figure 
15-18  have  previously  been  computed- in 
figures  15-10  and  15-11  for  the  extreme 
loading  conditions,  and  in  figure  15-16 
for  equipment,  change,  and  represent  a 
suggested  means  of  recording  this  infor¬ 
mation. 

(d)  Loading  schedule.  The  loading 
schedule  should  be  kept  with  the  aircraft 
and  usually  forms  a  part  of  the  Form 
ACA-309  or  the  airplane  flight  manual. 
It  includes  instructions  on  the  proper 
load  distribution,  such  as  filling  of  fuel 
and  oil  tanks,  passenger  seating,  restric¬ 
tions  of  passenger  movement,  distribu¬ 
tion  of  cargo,  etc. 

Other  means  of  determining  safe  load¬ 
ing  conditions,  such  as  the  use  of  a 
graphical  index,  load  adjuster,  etc.,  are 


acceptable  and  may  be  used  in  lieu  of 
the  information  in  paragraph  (c)  (4)  of 
this  section. 

A  separate  loading  condition  should 
be  computed  when  the  aircraft  is  to  be 
loaded  in  other  than  the  specified  condi¬ 
tions  shown  in  the  loading  schedule. 

Appendix  A— Forms 

Note:  Forms  to  which  reference  has  been 
made  throughout  this  part  are  filed  as  part 
of  the  original  document. 

Appendix  B — Tables 

Tables  to  which  reference  has  been 
made  throughout  this  part  are  presented 
in  Appendix  B.  These  tables  complement 
the  various  sections  of  §  18.20  and  the 
numbers  assigned  to  them  have  been 
developed  and  codified  to  each  section  of 
§  18.20.  For  instance,  the  first  table  re¬ 
lating  to  §  18.20-1  is  numbered  1-1.  This 
number  (1-1)  picks  up  the  section  num¬ 
ber  wittiin  §  18.20  and  then  by  append¬ 
ing  a  dash  followed  by  sequential  num¬ 
bering  1,  2,  3,  etc.,  indicates  which  table 
within  the  section  is  being  referenced. 
For  example.  Table  1-1  is  the  first  table 
within  section  1  of  §  18.20. 


Table  1-1— Selection  and  Propebties  of  Aircraft  Wood 


Species  of  wood 

1 

Strength  properties  as 
compared  to  spruce 

1 

Maxi¬ 
mum 
permissi- 
Dle  grain 
deviation 
(slope  of 
grain) 

8 

Remarks 

4 

Spruce  (Picea)  Gitks  (P. 
sitchcDsis)  Red  (P.  rubra) 
White  (P.  glauca). 

100  percent . 

itie 

Excellent  for  all  uses.  Considered  ae 
standard  for  this  table. 

Doagias  fir  (Pseudotsuga 
tarifoUa). 

Exceeds  spruce . 

1 

lil6 

May  be  used  as  substitute  for  spruce  in 
same  sizes  or  in  slightly  reduced  sizes 
providing  reductions  are  substantiated. 
Difficult  to  work  with  hand  tools.  Some 
tendency  to  split  and  splinter  during 
fabrication  and  cansideraole  more  care 
in  manufacture  is  necessary.  Large  solk} 
pieces  should  be  avoided  due  to  inspection 
dffficulties.  Gluing  satisfactory. 

Noble  fir  (Abies  noblles) — .... 

Slightly  exceeds  spruce  ex¬ 
cept  8  i^roent  deflctent 
in  shear. 

1:16 

Satisfactory  characteristics  with  respect  to 
workability,  warping,  and  splitting. 
May  be  used  as  direct  substitute  for 
spruce  in  same  sizes  providing  shear  does 
not  become  critical.  Hardness  somewhat 
less  than  spruce.  Gluing  satisfactory. 

Western  hemlock  (Tsuga  hetero- 
phylla). 

Slightly  exceeds  spruce.... 

1:15 

Less  uniform  in  texture  than  spruce.  May 
be  used  as  direct  substitute  for  spruce. 
Upland  CTowth  superior  to  lowland 
growth.  Gluing  satisfactory. 

Pine,  northern  white  (Pinos 
strobus). 

Properties  between  86  per¬ 
cent  and  06  percent  those 
of  spruce. 

1:16 

Excellent  working  qualities  and  uniform 
in  properties  but  somewhat  low  l^d* 
ness  and  shock-resisting  capacity.  Can* 
not  be  used  as  substitute  for  spruce  with¬ 
out  increase  in  sizes  to  compensate  for 
lesser  strength.  Gluing  satisfactory. 

White  cedar,  Port  Orford 
(Charaecyparls  lawsoniana). 

Exceeds  spruce . . 

1:16 

May  be  used  as  substitute  for  spruce  in 
same  sites  or  in  slightly  reduced  sizes  pro¬ 
viding  reductions  are  substantiated. 
Easy  to  work  with  hand  tools.  Gluing 
difficult  but  satisfactory  joints  can  be 
obtained  if  suitable  precautions  are  taken. 

Poplar,  yellow  (Lirlodendrow 
tulipifera). 

Slightly  less  than  spruce 
except  in  compreenon 
(crushing)  and  snear. 

1:16 

Excellent  working  Qualities.  Should  not 
be  used  as  a  direct  substitute  for  spruce 
without  carefully  accounting  for  slightly 
reduced  strength  properties.  Somewhat 
low  in  shock-resisting  capacity;  Gluing 
satisfactory. 

Notts  (Table  1-1) 

1.  Defects  permitted — (a)  Cro*®  grain. 
Spiral  grain,  diagonal  grain,  or  a  combination 
of  the  two  is  acceptable  providing  the  grain 
does  not  diverge  from  the  longitudinal  axis 
of  the  material  more  than  specified  in  col¬ 
umn  8.  A  check  of  all  four  faces  of  the  board 
is  necessary  to  determine  the  amount  of  di¬ 


vergence.  The  direction  of  free-fiowing  ink 
will  frequently  assist  in  determining  grain 
direction. 

(b)  Wavy,  curly,  and  interlocked  grain. 
Acceptable  if  local  irregularities  do  not  ex¬ 
ceed  limitations  specified  for  spiral  and  di¬ 
agonal  grain. 

(c)  Hard  knots.  Sound  hard  knots  up  to 
^  inch  in  maximum  diameter  acceptable 


RULES  AND  REGULATIONS 


3  . 


/  -  1 
c.  ''  r' 


providing:  (1)  they  are  not  In  projecting 
portions  of  I-beams,  along  the  edges  of  rec¬ 
tangular  or  beveled  unrouted  beams  or  along 
the  edges  of  flanges  of  box  beams  (except  In 
lowly  stressed  portions);  (2)  they  do  not 
cause  grain  divergence  at  the  edges  of  the 
board  or  In  the  flanges  of  a  beam  more  than 
speclfled  In  column  3;  and  (3)  they  are  In 
the  center  third  of  the  beam  and  are  not 
closer  than  20  Inches  to  another  luiot  or 
other  defect  (pertains  to  %-lnch  knots — 
smaller  knots  may  be  proportionately  closer). 
Knots  greater  than  Inch  should  be  used 
with  caution. 

(d)  Pin  knot  clusters.  Small  clusters  ac¬ 
ceptable  providing  they  produce  only  a  small 
effect  on  grain  direction. 

(e)  Pitch  pockets.  Acceptable  In  center 
portion  of  a  beam  providing  they  are  at  least 
14  Inches  apart  when  they  lie  in  the  same 
growth  ring  and  do  not  exceed  Inches 
length  by  %  Inch  width  by  ^  Inch  depth 
and  providing  they  are  not  along  the  project¬ 
ing  portions  of  I-beams,  along  the  edges  of 
rectangular  or  beveled  unrouted  beams  or 
along  the  edges  of  the  flanges  of  box  beams. 

(f)  Mineral  streaks.  Acceptable  providing 
careful  Inspection  falls  to  reveal  any  decay. 

2.  Defects  not  permitted — (a)  Cross  grain. 
Not  acceptable  unless  within  limitations 
noted  In  1  (a). 

(b)  Wavy,  curly,  and  interlocked  grain. 
Not  acceptable  unless  within  limitations 
noted  In  1  (b). 

(c)  Hard  knots.  Not  acceptable  unless 
within  limitations  noted  in  1  (c). 

(d)  Pin  knot  clusters.  Not  acceptable  If 
they  produce  large  effect  on  grain  direction. 

(e)  Spike  knots.  These  are  knots  running 
completely  through  the  depth  of  a  beam 
perpendicular  to  the  annual  rings  and  appear 
most  frequently  In  quarter-sawed  lumber. 
Wood  containing  this  defect  should  be 
rejected. 

(f)  Pitch  pockets.  Not  acceptable  unless 
within  limitations  noted  in  1  (e). 

(g)  Mineral  streaks.  Not  acceptable  if  ac¬ 
companied  by  decay  (see  1  (f)). 

(h)  Checks,  shakes,  and  splits.  Checks  are 
longitudinal  cracks  extending,  in  general, 
across  the  annual  rings.  Shakes  are  longi¬ 
tudinal  cracks  usually  between  two  annual 
rings.  Splits  are  longitudinal  cracks  induced 


by  artiflcially  induced  stress.  Wood  contain* 
ing  these  defects  should  be  rejected. 

(I)  Compression  wood.  This  defect  Is  very 
detrimental  to  strength  and  is  difficult  to 
readily  recognize.  It  is  characterized  by  high 
speclflc  gravity,  has  the  appearance  of  an 
excessive  growth  of  summer  wood,  and  in 
most  species  shows  but  little  contrast  in  color 
between  spring  wood  and  summer  wood.  In 
doubtful  cases  the  material  should  be  re¬ 
jected  or  samples  should  be  subjected  to  a 
toughness  machine  test  to  establish  the 
quality  of  the  wood.  All  material  containing 
compression  wood  should  be  rejected. 

(J)  Compression  failures.  This  defect  is 
caused  from  the  wood  being  overstressed  in 
compression  due  to  natiural  forces  during 
the  growth  of  the  tree,  felling  trees  on  rough 
or  irregular  ground  or  rough  handling  of  logs 
or  lumber.  Compression  failures  are  charac¬ 
terized  by  a  buckling  of  the  flbers  that  appear 
as  streaks  on  the  surface  of  the  piece  sub¬ 
stantially  at  right  angles  to  the  grain,  and 
vary  from  pronounced  failures  to  very  flne 
hair  lines  that  require  cloee  inspection  to 
detect.  Wood  containing  obvious  failures 
should  be  rejected.  In  doubtful  cases  the 
wood  should  be  rejected  or  further  inspection 
in  the  form  of  microscopic  examination  or 
toughness  tests  made,  the  latter  means  being 
the  more  reliable. 

(k)  Decay.  All  stains  and  discolorations 
should  be  examined  carefully  to  detwmine 
whether  or  not  they  are  harmless  or  pre¬ 
liminary  or  advanced  decay.  All  pieces 
should  be  free  from  rot,  dote,  red  heart, 
purple  heart,  and  all  other  forms  of  decay. 

Table  1-2— Cold-Setting  Synthetic-Resin  Oll'es' 


Ap- 

prozi- 

mate 

Designation 

Type 

work¬ 
ing  life 

at  75“ 
F.  in 
hours 

Amberlite  PR-115  _ 

Resorcinol . 

4 

Bakelite  BC-17613 . 

. do . 

4 

'  The  inclusion  of  any  glue  in  this  table  does  not 
constitute  an  endorsement  on  the  part  of  any  government 
agency  or  assurance  that  it  will  meet  applicable  specifica¬ 
tions. 


Table  1-2 — Cold-Setting  Stnthetic-Resin 
Glues  > — Continued 


Designation 


Bakelite  BCU-1 . .  Room-temperature 

urea . 

Bakelite  BCU-5 . do . . 

Bakelite  BGU-12772 . do . 

Cascamite  ANS . do _ _ _ 

Cascamite  12 . . do . . 

Cascamite  66 . do . . 

Cascamite  77 . do . 

Cascamite  151 . do . . 

Cascophen  RS-216 _  Resorcinol . . 

Cascophen  RS-224 . . do . 

Cascophen  RS-232 . do . 

Casco  Resin  No.  5.......  Room-temperature 

urea. 

Casco  Resin  No.  6 . . do _ _ 

Casco  Resin  135 . do . 

Dures  12688 _ _  Resorcinol . 

Durite  2989 _  Room-temperature 

urea. 

Durite  3026 . . . .  Resorcinol . . 

Kaseno  2690 . do . 

Lauzite  PF90C . . . do . 

Lauzite  77-X _  Room-temperature 

urea. 

Lauzite  81-MX _ _ _ do . 

Lauzite  224 . . . do . . . 

I.e  Page’s  Panite . do . 

Penacolite  Q-1124 _  Resorcinol _ _ _ 

Penacolite  Q-1131 _ do . 

Penacolite  0-1215 . do . ; . 

Perkins  L-lOO . .  Room-temperature 

ure.a. 

Perkins  D-110 _ _ do _ 

Perkins  DC-246 . do . 

Perkins  R-65 . .  Resorcinol..... _ .* 

Perkins  RP-60 . do . . . 

Phenac  Re.sin  Adhesive  _ do _ 

703.  » 

Plaskon  201-2 _ _  Room-temperature 

urea. 

Plaskon  250-2 . . . do . 

Plyophen  6000 _  Resorcinol _ 

Synvaren  PLS . . . do . 

Synvarite  U .  Room-temperature 

Synvarol  WR-513 . do..., . 

Uformite  430 . . . do _ 

Uformite  500 . . . do _ _ _ 

Uformite  CB-552 . do . . 

Urac  180 . do _ 

Urac  Resin  Adhesive  185  . do . 

USP  Resorcinol .  Resorcinol . 

Weldwood _  Room-temperature.. 


Table  1-3— Minimum  Recommended  Bend  Radh  for  Aircraft  Plywood  > 


10  percent  moisture  content, 

Thoroughly  soaked  in  hot  water 

bent  on  cold  mandrels 

and  bent  on  cold  mandrels 

At  90“  to 

At  0“  or  45“ 

At  90“  to 

At  0“  or  45“ 

face  grain 

to  face  grain 

face  grain 

to  face  grain 

■> ' 


Number 

pliu 

3 

3 

3 

3 

3 

3 

6 

5 

5 

6 
5 
5 


*  Columns  (1)  and  (3)  may  also  be  used  for  determining  the  mazimum  thickness  of  single  laminations  for  curved  members. 
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Tablk  i-}— Tubnbucklz  Sajtxttino  Ouids 


Cable  site 

Type  of  wrap 

Diameter  of 
safety  wire 

Material  (annealed  condition) 

Via  _ 

Single _ 

0.040 

Copper,  brass,  galvanized  or  tinned  steel,  or  toft 
iron. 

Do. 

Single _ _ _ 

.040 

If  ...  _ 

Single _ 

.040 

Stainless  steel. 

Double.... . . 

.040 

Copper,  brass,  galvanized  or  tinned  steel,  or  soft 
iron. 

Galvanized  or  tinned  steel,  soft  iron,  or  stainless 

Mo  and  grpater 

Double... _ 

.040 

Double.... _ 

.061 

steel. 

Copper,  brass. 

Notbb 

1.  The  swafred  and  unswatred  turnbuckle  assemblies  are  covered  by  AN  Standard  Drawings. 

2.  Certain  of  the  AN  Standard  Swaged  Terminal  parts  specify  a  safety  wire  hole  size  of  0.047  inch  This  hole  may  be 
reumed  sufficiently  to  accommodate  the  double  0.040  and  O.Ofil  diameter  wires. 

3.  In  cases  where  the  aircraft  manufacturer  recommends  the  use  of  a  single  wrap  in  Ifeu  of  a  double  wrap,  the  above 
recommendations  concerning  double  wrap  are  considered  inapplicable. 

Tabli  7-2— Hahdness  Values  fob  Steel 


Rockwell 

hardness 

Vickers 
dioiiiond 
pyramid 
hard¬ 
ness  > 

Brinell 
hardness  * 

Tensile 

-  Rockwell 
hardness 

Vickers 
diamond 
pyramid 
hard¬ 
ness  * 

BrineU 
hardness  * 

Tensile 

C-160 

kg. 

load 

dia¬ 

mond 

B-lOO 

kg. 

load 

He 

ball 

Tung¬ 

sten 

carbide 

ball 

Steel 

baU 

l,000"lb. 

per 

square 

inch 

C-160 

kg. 

load 

dia¬ 

mond 

B-lOO 

kg. 

load 

He 

baU 

Tung¬ 

sten 

carbide 

baU 

Steel 

baU 

oil  ength 
1,000  lb. 
per 

square 

inch 

63 

673 

654 

283 

13 

94. 1 

211 

202 

193 

95 

62 

666 

638 

273 

12 

93.4 

207 

199 

190 

93 

61 

689 

623 

600 

264 

11 

92.6 

203 

195 

186 

91 

60 

623 

608 

488 

266 

10 

91.8 

199 

191 

183 

90 

49 

608 

494 

476 

346 

9 

91.2 

196 

187 

180 

89 

48 

493 

479 

464 

237 

8 

9a8 

192 

184 

177. 

88 

47 

479 

465 

463 

231 

T 

89.7 

189 

180 

174 

87 

46 

466 

462 

442 

221 

6 

89 

186 

177 

171 

85 

45 

_ _ 

462 

440 

430 

216 

6 

88.8 

183 

174 

168 

84 

44 

440 

427 

419 

208 

4 

87.6 

179 

171 

165 

83 

43 

428 

416 

408 

201 

8 

87 

177 

169 

162 

82 

42 

417 

405 

398 

194 

2 

86 

173 

166 

160 

81 

41 

406 

394 

387 

188 

1 

86.6 

171 

163 

158 

80 

40 

896 

385 

877 

181 

0 

84.6 

167 

159 

154 

78 

89 

386 

876 

367 

176 

_ 

83.3 

162 

153 

150 

76 

38 

876 

366 

367 

170 

--T- 

82 

167 

148 

146 

74 

37 

367 

356 

847 

165 

_ 

80.6 

153 

144 

140 

72 

36 

_ 

357 

346 

837 

160 

_ 

79 

149 

140 

136 

70 

85 

348 

337 

827 

165 

_ 

77.6 

143 

134 

131 

68 

84 

839 

329 

318 

16() 

_ 

76 

139 

130 

127 

66 

33 

830 

819 

809 

147 

_ 

74 

136 

126 

122 

64 

32 

321 

310 

301 

142 

72 

129 

120 

117 

62 

81 

_ 

812 

802 

294 

139 

_ 

70  . 

125 

116 

113 

■  60 

80 

804 

293 

386 

136 

_ 

68 

120 

111 

108 

68 

29 

296 

286 

279 

182 

_ 

66 

116 

107 

104 

66 

28 

_ 

288 

278 

272 

129 

64 

112 

104 

100 

54 

27 

281 

271 

265 

126 

r  r  -  - 

61 

108 

100 

96 

62 

26 

274 

264 

269 

123 

_ 

58 

104 

96 

92 

60 

25 

267 

258 

263 

120 

_ 

65 

99 

91 

87 

48 

24 

261 

262 

347 

118 

_ 

61 

95 

86 

83 

46 

23 

265 

246 

241 

115 

^ _ 

47 

91 

83 

79 

a 

22 

100.2 

260 

241 

236 

112 

44 

88 

80 

76 

42 

21 

99.6 

245 

236 

230 

no 

89 

84 

76 

72, 

40  » 

20 

96.9 

240 

231 

225 

107 

_ 

86 

80 

72 

68' 

38 

19 « 

98.1 

285 

226 

220 

104 

80 

76 

67 

64 

36 

18 

97.6 

231 

222 

216 

108 

-r  r  -  - 

24 

72 

64 

60 

34 

17 

96.9 

227 

218 

210 

102 

20 

69 

61 

57 

32 

16 

96.2 

223 

214 

206 

100 

•  W  I  - 

11 

66 

67 

63 

30 

16 

96.8 

219 

210 

301 

99 

_ 

0 

62 

64 

60 

28 

14 

94.9 

216 

206 

197 

97 

_ _ _ 

'  Vickers  hardness  values  obtained  with  following  loads:  KUogramt 

918  to  171,  inclusive . . . . . . . .  60 

167  to  96,  Inclusive . — . . . . . . . . . .  30 

91  to  62,  inclusive . . . . . .  . .  10 

'  Brinell  hardness  values  obtained  with  3,000  kg.  load  except  tungsten  carbide  t^l  values  169  to  86,  inclusive,  obtained 
with  1,500  kg.  load  and  from  83  to  64,  inclusive,  with  600  kg.  load. 

'  KockweU  O  values  below  20  are  not  recommended  for  correlation:  however,  these  values  are  sufficiently  accurate  to 
Indicate  the  trend  of  relationship. 


Table  6-1— Recommended  Nut  Tobques 

(Caution:  These  torque  values  are  derived  from  oil 
free  cadmium-plated  threads] 

riNE-THBEAD  SERIES 


Tap  size 

Tension- 
type  nuts 
AN-365 
and  AN- 
810 

Sheer-type 
nuts  AN- 
364  and 
AN-320 

90,000  p. 
s.  i.  in 
bolts 
AN-366 
and  AN= 
310  nuts 

(60%  Of 
column 

4)  AN- 
8M  and 
AN-320 
nuts 

8-36 . 

12-15 

7-9 

20 

12 

10-32 . 

20-25 

12-16 

40 

25 

H-28 . 

60-70 

30-40 

100 

60 

fie-24 _ 

100-140 

60-86 

226 

140 

H-24 . 

160-190 

96-110 

890 

240 

H6-20 . 

460-500 

270-300 

840 

600 

H-20 . 

480-690 

290-410 

1100 

660 

He-18 . 

800-1000 

480-600 

1600 

960 

H-18 . 

1100-1300 

600-780* 

2400 

1400 

H-16 . 

2300-2500 

1300-1500 

6000 

3000 

U-i* . 

2500-3000 

1500-1800 

7000 

4200 

1-14 . 

3700-5500 

1  2200-3300 

10000 

6000 

lH-12 . 

6000-7000 

>3000-4200 

16000 

9000 

lH-12 . 

9000-11000 

>5400-6600 

25000 

16000 

COARSE-THREAD  SERIES 


8-32 . 

12-15 

7-9 

20 

12 

10-24 . 

20-25 

12-15 

35 

21 

H-20 . 

40-50 

26-30 

76 

46 

He-18 . 

80-90 

48-55 

160 

100 

H-16 . 

160-186 

96-100 

275 

170 

He-14- . 

236-255 

140-165 

475 

280 

H-13 . 

400-480 

240-290 

880 

620 

He-12 . 

600-700 

300-420 

1100 

660 

H-11 . 

700-900 

420-640 

1690 

900 

1150-1600 

700-950 

2500 

1500 

. 

2200-3000 

1300-1800 

4600 

2700 

I  Estimated  corresponding  values. 

Note:  The  above  torque  loads  may  be  used  for  all 
cadmium  plated  steel  nuts  of  the  fine  or  coarse  thread 
series  which  have  approximately  equal  number  of 
threads  and  equal  face  bearing  areas. 

Tabli  7-1 — ^Numerical  Ststem  fob  Steel 
Identification 

Numerals 


Type  of  steel  and  digits 

Carbon  steels _ _ _ Izzz 

Plain  carbon  steels _ lOxx 

Free  cutting  steels _ llxx 

Manganese  steels  (manganese  1.60  to 

1.90%) .  13xx 

Nickel  steels _ _ _ 2xxx 

8.60%  nickel _ 23xx 

6.00%  nickel _ 26xx 

Nickel  chromium  steels _ Sxxx 

0.70%  nickel,  0.70%  chromium _ 30xx 

1.26%  nickel,  0.60%  chromium _ 31xx 

1.76%  nickel,  1.00%  chromium _ 32xx 

8.60%  nickel,  1.60%  chromium _ 33xx 

Corrosion  and  heat  resisting _ 30xxx 

Molybdenum  steels _ 40xx 

Chromium  molybdenum  steels _ 41xx 

Nickel  chromium  molybdenum 

steels _ 43xx 

Nickel  molybdenum  steels: 

•  1.76%  nickel,  0.26%  molybdenum.  46xx 
8.80%  nickel,  0.26%  molybdenum.  48xx 

Chromium  steels _ 6xxx 

Low  chromium _ 61xx 

Medium  chromium.... _ 62x>:x 

Corrosion  and  heat  resisting _ 61xxx 


13% 


RULES  AND  REGULATIONS 


Tablb  7-1 — Numerical  Ststem  for  Steel 


Appendix  C — ^Figures 


iDENTmcATioN — Continued 

Numerals 


Types  of  steel  and  digits 

Chromium  vanadium  steels _ 6zxx 


Figures  to  which  reference  has  been  made  throughout  this  part  appear  In  Appendix  C. 
The  niunberlng  system  used  in  relation  to  tables,  as  explained  In  Appendix  B,  applies  to  the 
figures  in  this  Appendix.  For  example,  figure  1-1  is  the  first  figure  within  section  1  of  §  18.20. 


1.00%  chromium _ 61xx 

National  emergency  steeels _ 8xxx 

Silicon  manganese  steels _ 9xxx 

2.00%  silicon _ 92xx 


Table  7-3— Hardne.'^s  Values  for  Aluiunum 
Allots 


Material  commercial  designation 

temper 

Brinell 

hardness 

No. 

iS  (pure  aluminum) . . 

0 

23 

H 

44 

*a  .  - _ _ 

O 

28 

H 

58 

US.  forging . 

T 

123 

178 _ 

0 

45 

T 

100 

RT 

no 

248 _ 

O 

42 

T 

ia5 

RT 

llA 

288,  forging _ _ _ _ 

O 

80 

W 

100 

T 

00 

A518,  forging . 

T 

go 

828  _ _ _ 

0 

45 

H 

85 

818 _ 

0 

30 

T 

08 

Temper  Code 
O— Annealed  condition. 

N— Maximum  commercial  degree  of  work  hardening. 
T— Fully  heat-treated. 

RT— Heat-treated  and  cold  worked. 

W— Quenched  but  not  completely  aged.  W  temper 
applies  only  to  alloys  requiring  artificial  aging 
to  attain  T  condition. 

Table  10-1— Tube  Data 


Tube 

O.  I), 
(inches) 

W  rench  torque  range 
for  tightening  tube 
nuts  (inch  pounds) 

Minimum  bend 
radii  (inches) 

Alum. 

alloy 

2S^H, 

82SO 

Steel 

Alum. 

alloy 

2SHH. 

8280 

FtMl 

H 

H 

ht 

30^70 

h* 

*Ws 

40-35 

50-00 

H 

60-80 

70-120 

m 

H 

7.5-125 

00-150 

iM* 

150-250 

155-250 

m 

144 

H 

200-350 

300-400 

iw 

241  • 

H 

300-5«) 

430-575 

IH 

24i 

1  - 

500-700 

650-750 

3 

3V4 

IH 

600-900 

3H 

4H 

600-000 

5 

8H 

IH 

7 

6H 

2 

8 

7 

Tabi.x  11-1 — Comparison  or  Copper  and  Aluminum 
Electric  Cable  Properties 


I 


Cable 

sire 

Nominal 
conductor 
areii  (cir.  mil) 

Conductor 
resistance 
ohms/ft. 
at  20°  C. 

Cur¬ 
rent 
rating 
single 
con¬ 
ductor 
in  free 
air 

Cu  j 

A1 

Cu 

A1 

Cu 

A1 

Cu  or 
A1 

20 

18 

ino 

1770 

0.01025 

0.010187 

18 

16 

1770 

2541 

.00644 

.007131 

16 

14 

2400 

4066 

.00476 

.004457 

14 

12 

3S30 

6607 

.00200 

.002742 

12 

10 

6088 

10418 

.00188 

.001730 

10 

8 

10443 

16.564 

.00110 

.001003 

8 

6 

16864 

28280 

.00070 

.000641 

6 

4 

26813 

42420 

.000436 

.000427 

4 

2 

42613 

67872 

.000274 

.000268 

1.35 

1 

84840 

.000214 

155 

2 

1/0 

66832 

107464 

.000170 

.000160 

181 

1 

2/0 

81807 

138168 

.000146 

.000133 

211 

1/0 

3/0 

104118 

168872 

.000114 

.000100 

245 

2/0 

4/0 

13.3665 

214028 

.000000 

.000085 

283 

3/0 

167332 

.000072 

328 

4.'0 

211054 

.000057 

380 

1 

i 

Figure  1-1 — ^Tapierlng  of  face  plates.  Ref.  |  18.20-1  (a)  (3)  (11). 


Figure  1-2 — Cbnslderatlon  of  grain  direction  when  making  scarf  Joints. 

Ref.  {  18.20-1  (b)  (2). 

No  grain  deviation  steeper  than  1  In  15  should  be  present  In  an  outer  eighth  of  the  depth 
of  the  spar.  In  an  adjacent  eighth,  deviations  Involving  steeper  slopes,  such  as  a  wave  In 
a  few  growth  layers,  are  unlikely  to  be  harmful.  Local  grain  slope  deviations  In  excess  of 
those  specified  may  be  permitted  In  spar  fianges  only  In  the  Inner  one-fourth  of  the  flange 
depth. 


REINFORCEMENT  PLATES  TO  BE  SPRUCE  OR  PLYWOOD  AND  SHALL  BE  GLUED  ONLY. 

SOLID  SPARS  MAY  BE  REPLACED  WITH  LAMINATED  ONES  OR  VICE  VERSA. 
PROVIDED  THE  MATERIAL  IS  OF  THE  SAME  HIGH  QUALITY. 


Figure  1-3 — ^Method  of  splicing  solid  or  laminated  rectangular  spars.  Ref.  §  18.20-1  (c)  (1)< 
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9  t^LIOI  M  MAOl  WNtRI  ROUTMi*  It  FIXTHEREO  TO  FOtt 
WIDTH  OF  OFtR,  TAKRtO  FLATEt  OONFORMINO  TO  THt 
eOHTOUR  OF  THE  ROUTIMf  .tHOULD  FIRtT  tE  ADDED. 
OTHERWItE  THE  DFLIOE  it  THE  tAME  At  tHOWH. 


— —  ItA  RECOMMENDED - H 

lOA  MINIMUM 

•HO  riTTIND  WITHIN  THESE  LIMITS* 


n 

r"*" 

II 

w 

LI _ 

1 

f 

f 

DIRECTION  OF  SRAIN-^ 

REINFORCING  PLATES  MAY  BE  OF  PLYWOOD.  THE  SAME  MATERIAL  AS  THE  SPAR. 
OR  MATERIAL  OF  EQUAL  OR  HIGHER  .QUALITY,  AND  SHALL  BE  GLUED  ONLY. 

■  '  ■'  -ii  •  '  '  I  1 1. 

Piornui  1-4 — ^Method  of  splicing  solid  “1"  spars.  Ref.  {  18.20-1  (o)  (1). 


- 10  A — 

^  EAf^ 


NO  FITTING  WITHIN  THESE  LIMITS' 


ft;!  I 


DIRECTION  OF  GRAIN  IN 
PLYWOOD-REINFORCING 
PLATES  TO  BE  SAME  At 
ORIGINAL  WEB. 


II  1 1  1 


-A'SOLIO  WOOD  FILLER  BLOCKS 
SECTION  A-A 


Fiottr*  1-6 — ^Repairs  to  built-up  "I”  spar.  Ref.  S  18.20-1  (c)  (1). 


I  I  I I  i  I  II 

I  I  I  !i  I  ,  I  I  I  ii 

lL  I  *1  I  I  I  ii  I  1  il 


1  I  /  II 
I  I  /  II 


ANGLE  OF  FACE  GRAIN  SAME  AS  IN  ORIGINAL 

NEW  WEB"-^ 

^stagger  web  splices  (SEE  FIG.  1*7  FOR  METHOD  OF  SPLICING  PLYWOOD  WEBS). 


FOR  CLARITY  X 
MEW  WEB  NOT  — ^ 

INCLUDED  IN  THIS  VIEW. 

REINFORCING  PLATES  TO  BE  SPRUCE.  A, 8,0, 0  ■  ORIGINAL  DIMENSIONS. 
Figxtkx  1-8 — ^Method  of  splicing  box-spar  flanges  (plate  method).  Ref.  {  18.20-1  (e)  (1). 
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FRONT  SPAR 


GRAIN  DIRECTION  Of  SKIN,  PATCH, 

AND  DOUBLER.  PIN  6  TEMPORARY  WRAPPING 


Figure  1-16 — Round  plug-patch  assembly.  Ref.  §18.20-1  (e)  (6)  (1),  §18.20-1  (e)  (6)  (Hi).  Figure  2-1 — Tirplcal  methods  of  attaching  fabric.  Ref.  §18.20-2  (b)  (4)  (11)  (a). 
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Ficurs  3-2 — Members  dented  In  a  bay — repair  by  welded  sleeve.  Ref.  §  18.20-3  (b)  (2)  (ill)  ficua*  3-4  Splicing  by  Inner  sleeve  method.  Ref.  S  18.20-3  (b)  (2)  (v), 

(o),  5  18.20-3  (b)  (6)  (1),  5  18.20-3  (b)  (5)  (Iv),  5  18.20-3  (b)  (7).  5  18JJ0-3  (b)  (6)  (Iv),  5  18J20-3  (b)  (7), 


ORIGINAL  TUBE 
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A -MINIMUM  LENGTH  OF  SLEEVE 
B- STREAMLINE  TUBE  LENGTH  OF  MINOR  AXIS 
C- STREAMLINE  TUBE  LENGTH  OF  MAJOR  AXIS 


S.  L  SIZE 

A 

8 

C 

r 

7.324" 

.572“ 

1.340" 

mSM 

9  128 

.714 

1  670 

10  960 

.858 

2.005 

I-V, 

12.784 

1.000 

2.339  . 

2 

14.594 

1.144 

2.670 

■m 

16  442 

1.286 

3.008 

■la 

18.268 

1.430 

3.342 

Figure  3-10 — Streamline  tube  splice  using  split  sleeve  (applicable  to  wing  and  tail  surface  brace  struts  in  other  members).  Ref, 

8  18.20-3  (b)  (5)  (Iv).  8  18.20-3  (b)  (7). 


Figure  3-11 — Streamline  tube  splice  using  split  insert  (applicable  to  landing  gears).  Piousb  8-ia — Streamline  tube  splice  using  plates  (ai^licable  to  landing  gears) 

Bef.  5  18.20-3  (b)  (6)  (iv)  Bel.  5  18.90-8  (b)  (6)  (U).  5  18.20-3  (b)  (5)  (!▼). 
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RULES  AND  REGULATIONS 


E 


INCORRECT 


J  D 


T.io 

J  (10  MIN.) 


1  -65a 


(MIN.) 


(iO  MIN.) 


(a)  DIMENSIONS  FOR  FORMED  RIVET  HEADS. 


CORRECT 
SHAPE  FOR 
RIVET  SNAP 
^OR  SET. 


bucking  bar 

OR  DOLLY. 


RIVET  DRIVEN  AT  SLANT 


RIVET  DRIVEN 
CORRECTLY,  DOLLY 
HEAD  AT  SLANT. 


RIVET  FLAT  ON  ONE 
SIDE  OR  DOLLY  HELD 
FLAT.  . 


BODY  OF  RIVET  TOO 
SHORT.  CLOSING  HEAD 
SHAPED  TOO  MUCH 
WITH  SNAP  DIE. 


RIVET  NOT  PULLED 
TIGHT,  CLINCHES 
BETWEENPLATES, 
CLOSING  HEAD 
TOO  FLAT. 


RIVET  TIGHT,  PLATES 
BULGED  ON  ACCOUNT 
OF  POOR  FIT. 


RIVETED  TOO  MUCH.  RIVET 
BODY  CLINCHED  TOO  MUCH, 
PLATES  CLINCHED  AT  RIVET 
AND  DRIVEN  APART. 


RIVETING  TOOL 
DA-MAGE D  PLATE 


HEAD  CRACKED. 
MATERIAL  TOO 
HARO  WHEN 
FORMED 


(C)  RIVET  IMPERFECTIONS, 


Figure  3-15 — Riveting  practice  and  rivet  Imperfections.  Ref.  i  18.20-3  (e)  (4)  (Iv) 

§  18.20-3  (e)  (5)  (1). 


FiGtJKK  3  17  Typical  repair  for  buckled  or  cracked  formed  metal  wing  rib  capstrlpe  iisually  Ficuiuc  3-18 — Typical  metal  rib  repa»  (v  .rially  found  on  small  and  mediiun-size  aircraft) 
found  on  small  or  medium  size  aircraft.  Ref.  §  18.20-3  (e)  (5)  (iv).  Ref.  s  18.20-3  (e)  (5)  (Iv). 
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bushing  elongated 


-  4  TURN  (MIN)  - r — 

THIS  APPLIES  TO  ALL  \ 
TURNBUCKLE  WRAPPtNSS 
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figure  4-2 — Wrapped  or  spliced  cable  terminals.  Ref.  S  18.20-4  (d).  Figure  4-3 — Safetylng  tvimbuckles.  Ref.  §  18.20-4  (e)  (1) 
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i 


EACH  CRACK  OCCURRING  AT  ANY  HOLE 
OR  TEAR  IS  DRILLED  IN  SAME  MANNER 


Figl'r*  11-1— Electric  cable  chart  (AN-S-O-48  cable).  Ref.  118.20-11  (e)  (2)  (U)  (o),  118.20-11  (e)  (2)  (lU),  §  18.20-11  (e)  (2)  (v). 
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(Sec.  205.  62  Stat.  984,  as  amended;  49 
U.  S.  C.  426.  Interpret  or  apply  secs.  601, 
605,  52  Stat.  1007,  1010,  as  amended;  49 
U.  S.  C.  651,  664) 

These  policies  and  interpretations  shall 
become  effective  upon  publication  in  the 
Federal  Register. 

[seal]  Donald  W.  Nyrop, 

Acting  Administrator  of 
Civil  Aeronautics. 

[F.  R.  Doc.  60-1519;  Filed,  Mar.  13,  1960; 
8:48  a.  m.] 


Subchapter  C — Procedural  Regulations 
I  Regs.,  Serial  No.  PR-6] 

Part  302 — Rules  of  Practice  in  Economic 
Proceedings 

REPRESENTATION  BY  PERSONS  FORMERLY 

associated  with  the  board 

The  Civil  Aeronautics  Board  hereby 
amends  Part  302  of  the  Procedural  Regu¬ 
lations  as  follows,  effective  March  8. 1950. 

By  revising  §  302.17  to  read  as  follows: 

S  302.17  Representation  by  persons 
fomerly  associated  with  the  Board — (a) 
Appearances  and  representation.  (1) 
No  person  who  has  been  associated  with 
-  the  Board  as  a  member,  ofiBcer,  or  em¬ 
ployee  shall  be  permitted  at  any  time  to 
appear  before  the  Board  in  behalf  of,  or 
to  represent  in  any  manner,  any  party  in 
connection  with  any  proceeding  or  mat¬ 
ter  which  such  person  has  handled  or 
passed  upon  while  associated  in  any 
capacity  with  the  Board.  No  person  ap¬ 
pearing  before  the  Board  in  any  matter 
or  proceeding  shall  in  relation  thereto 
knowingly  accept  assistance  from  or 
share  fees  with  any  person  who  would 
himself  be  precluded  by  this  rule  from 
appearing  before  the  Board  in  such  mat¬ 
ter  or  proceeding. 

(2)  No  person  who  has  been  associated 
with  the  Civil  Aeronautics  Board  as  a 
member,  officer,  or  employee  thereof  shall 
be  permitted  within  six  months  from  the 
date  of  the  termination  of  such  associa¬ 
tion,  to  appear  before  the  Board  in  behalf 
of,  or  to  represent  in  any  manner,  any 
party  in  connection  with  any  proceeding 
'  which  was  pending  before  the  Board  at 
the  time  of  his  association  with  the 
Board,  unless  he  shall  first  have  obtained 
the  written  consent  of  the  Board  upon  a 
verified  showing  that  he  did  not  give  per¬ 
sonal  consideration  to  the  matter  or  pro¬ 
ceeding  as  to  which  consent  is  sought  or 
gain  particular  knowledge  of  the  facts 
thereof  during  his  association  with  the 
feoard. 

(b)  Use  of  confidential  information. 
No  person  who  has  been  associated  with 
the  Board  as  a  member,  officer  or  em¬ 
ployee,  or  any  person  associated  with 


him,  shall  ever  use  or  undertake  to  use 
in  any  proceeding  or  matter  before  the 
Board  any  confidential  facts  or  informa¬ 
tion  which  came  into  the  possession  or  to 
the  attention  of  any  former  member, 
officer,  or  employee  during  his  official 
association  with  the  Board  without  first 
applying  for  and  obtaining  the  consent 
of  the  Board  for  the  use  of  such  facts  or 
information. 

(c)  Pending  proceeding  defined.  For 
the  purpose  of  this  section  a  proceeding 
shall  be  considered  as  pending  from  the 
date  of  receipt  by  the  Secretary  of  any 
formal  application,  complaint,  or  petition 
for  the  institution  of  a  proceeding  by 
the  Board  or  from  the  time  of  any  order 
to  show  cause  or  other  procedures  of 
the  Board  evidencing  the  initiation  of  a 
proceeding.  A  consolidated  proceeding 
shall  be  considered  as  pending  for  the 
purpose  of  this  section  from  the  date  of 
the  first  individual  proceeding  therein. 

(Sec.  205,  52  Stat.  984;  49  U.  S.  C.  425) 

By  the  Civil  Aeronautics  Board. 

[seal]  M.  C.  Mulligan, 

Secretary. 

[F.  R.  Doc.  50-2042;  Piled,  Mar.  13,  1950; 

8:58  a.  m.] 


TITLE  47— TELECOMMUNI¬ 
CATION 

Chapter  I — Federal  Communications 
Commission 

Part  6 — Public  Radiocommunication 

Services  (Other  Than  Maritime 

Mobile) 

EQXnPMENT,  SERVICE  AND  MAINTENANCE 
TESTS 

In  the  matter  of  amendment  of  §  6.516 
of  the  Commission’s  rules  and  regula¬ 
tions  with  regard  to  the  making  of 
charges  for  public  communications  serv¬ 
ice  furnished  via  new  radio  stations  dur¬ 
ing  service  tests. 

At  a  session  of  the  Federal  Commu¬ 
nications  Commission  held  at  its  offices 
in  Washington,  D.  C.,  on  the  6th  day  of 
March  1950; 

The  Commission,  having  under  con¬ 
sideration  the  matter  of  amending 
§  6.516  of  the  Commission’s  rules  gov¬ 
erning  public  radiocommunication  serv¬ 
ices  (other  than  maritime  mobile) ; 

It  appearing,  that  the  provisions  of 
§  6.516  of  the  rules  would  preclude  the 
making  of  charges  for  public  communi¬ 
cations  service  furnished  via  new  radio 
stations  in  the  common  carrier  services 
during  service  tests  occurring  after  con¬ 
struction  has  been  completed  and  prior 
to  the  issuance  of  licenses  for  such  sta¬ 
tions; 


It  further  appearing,  that  it  is  the 
usual  practice  of  the  Commission  to  per¬ 
mit  the  making  of  charges  for  public 
communications  service  furnished  via 
new  radio  stations  operated  during  serv¬ 
ice  test  periods  after  completion  of  con¬ 
struction  of  such  stations  and  pending 
processing  of  application  for  appropri¬ 
ate  licenses  for  such  stations;  and  that 
such  operations  for  hire  are  contem¬ 
plated  by  §  61.62  of  the  Commission’s 
rules  governing  the  construction,  filing 
and  posting  of  schedules  of  charges  for 
interstate  and  foreign  communication 
service; 

It  further  appearing,  that  §  6.516  of 
the  rules  was  not  intended  to  preclude 
the  making  of  charges  for  public  com¬ 
munications  services  furnished  pursu¬ 
ant  to  legally  applicable  tariffs,  by  means 
of  new  radio  stations  in  the  above-de¬ 
scribed  circumstances; 

It  further  appearing,  that  the  amend¬ 
ment  herein  is  clarifying  and  interpreta¬ 
tive  in  nature,  and  that,  therefore,  notice 
and  public  procedure  provided  for  in  sec¬ 
tions  4  (a)  and  4  (b)  of  the  Administra¬ 
tive  Procedure  Act  are  not  required  and 
such  amendment  can  be  made  effective 
immediately  under  the  provisions  of  sec¬ 
tion  4  (c)  of  that  act; 

It  further  appearing,  that  authority  for 
such  amendment  is  contained  in  sections 
4  (i),  201  (b)  and  303  (r)  of  the  Commu¬ 
nications  Act  of  1934,  as  amended; 

It  is  ordered.  That,  effective  immedi¬ 
ately,  the  first  paragraph  of  §  6.516  of  the 
Commission’s  rules  and  regulations  is 
amended  to  read  as  follows : 

§  6.516  Equipment,  service  and  main¬ 
tenance  tests.  When  new  stations  in 
common  carrier  services  are  ready  in  all 
respects  to  be  placed  in  service,  equip¬ 
ment  and  service  tests  shall  be  conducted 
as  outlined  below,  provided  all  necessary 
precautions  are  taken  to  avoid  interfer¬ 
ence  to  any  other  authorized  station.  No 
service  may  be  furnished  to  the  public 
during  the  equipment  test  period. 
Charges  for  service  furnished  during  the 
service  test  period  may  be  made,  pursu¬ 
ant  to  the  provisions  of  legally  applicable 
tariffs.  (See  §  61.62  of  the  Commission’s 
rules  governing  the  construction,  filing 
and  posting  of  charges  for  interstate  and 
foreign  communications  service.) 

(Sec.  4,  48  Stat.  1066  as  amended;  47  U.  S.  C. 
154.  Interprets  or  applies  sec.  303,  48  Stat. 
1082,  as  amended;  47  U.  S.  C.  303) 

Released;  March  7, 1950. 

Federal  Communications 
Commission, 

[seal]  T.  J.  Slowie, 

Secretary. 

[F.  R.  Doc.  50-2025;  Filed  Mar.  13,  1950; 
8:53  a.  m.] 
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PROPOSED  RULE  MAKING 


DEPARTMENT  OF  THE  INTERIOR 

Bureau  of  Indian  Affairs 

[  25  CFR,  Part  130  ] 

Fort  Peck  Indian  Irrigation  Project, 
Montana 

OPERATION  AND  MAINTENANCE  CHARGES 

March  7,  1950. 

Pursuant  to  section  4  (a)  of  the  Ad¬ 
ministrative  Procedure  Act  approved 
June  11, 1946,  Public  Law  404 — 79th  Con¬ 
gress;  the  acts  of  Congress  approved 
August  1,  1914;  June  4,  1920;  May  26, 
1926;  and  March  7,  1928  (38  Stat.  583; 
25  U.  S.  C.  385;  41  Stat.  751;  44  Stat.  658; 
45  Stat.  210;  25  U.  S.  C.  387),  and  by 
virtue  of  authority  delegated  by  the  Sec¬ 
retary  of  the  Interior  to  the  Commis¬ 
sioner  of  Indian  Affairs  September  11, 
1946  (11  F.  R.  10279),  and  by  virtue  of 
authority  delegated  by  the  Commissioner 
of  Indian  Affairs  to  the  Regional  Direc¬ 
tor  September  14,  1946,  notice  is  hereby 
given  of  intention  to  modify  §§  130.38; 
130.39;  130.40  of  Title  25  Code  of  Federal 
Regulations,  dealing  with  lands  on  the 
Fort  Peck  Indian  Irrigation  Project, 
Montana,  as  follows: 

§  130.38  Charges,  (a)  On  the  Pop¬ 
lar  River  Unit  and  that  part  of  the  Big 
Porcupine  Unit  not  served  by  the  Wiota 
Pumping  Plant,  water,  when  available, 
will  be  furnished  upon  approved  appli¬ 
cation  during  each  irrigation  season  at 
a  flat  rate  of  $1.00  per  acre  per  annum 
for  all  assessable  irrigable  lands  included 
in  the  farm  unit  or  allotment  described 
in  the  application,  whether  water  is  used 
or  not.  Each  application  should  Include 
all  assessable  irrigable  lands  included  in 
the  farm  unit  or  allotment. 

(b)  On  that  part  of  the  Big  Porcupine 
Unit  within  the  boundary  of  the  origi¬ 
nally  defined  Unit  and  which  is  imder 
the  service  area  of  the  Big  Porcupine  or 
Wiota  Pumping  Plant,  water,  when 
available,  will  be  furnished  to  all  assess¬ 
able  irrigable  lands  to  which  water  can 
be  delivered  at  a  minimum  rate  of  $1.50 
per  acre  per  annum.  Payment  of  the 
minimum  rate  entitles  the  water  user  to 
one  and  one-half  acre-feet  per  acre  of 
assessable  irrigable  land  included  in  each 
farm  unit  or  allotment.  Any  additional 
water  delivered  shall  be  charged  for  at 
the  rate  of  $1.00  per  acre-foot  or  frac¬ 
tion  thereof.  This  assessment  rate  ap¬ 
plies  to  all  assessable  irrigable  land  in 
each  farm  unit  or  allotment  to  which 
water  can  be  delivered  regardless  of 
whether  water  is  used  or  not  and  re¬ 
gardless  of  the  ownership  or  lease  status 
of  the  land. 

(c)  For  all  irrigable  lands  situated  ad¬ 
jacent  to  but  outside  the  original  bound¬ 
ary  of  the  Big  Porcupine  Unit  and  that 
can  be  served  with  water  from  the  Big 
Porcupine  or  Wiota  Pumping  Plant, 
surplus  water,  when  available  and  not 
required  for  the  irrigation  of  lands  within 
the  original  boundary  of  the  Big  Porcu¬ 
pine  Unit,  will  be  furnished  at  a  flat 
rate  of  $1.85  per  acre-foot,  measured  at 


and  delivered  at  the  south  boundary  of 
the  original  Big  Porcupine  Unit.  Pay¬ 
ment  shall  be  made  at  time  application 
for  delivery  of  surplus  water  is  approved. 
Supplemental  applications  and  payments 
will  be  required  before  additional  surplus 
water  is  delivered. 

(d)  On  the  Frazer-Wolf  Point  Unit 
(comprising  all  irrigable  lands  supplied 
with  water  from  the  Little  Porcupine 
Reservoir  and  the  Frazer  Pumping 
Plant)  water,  when  available,  will  be 
furnished  to  all  assessable  irrigable 
lands  to  which  water  can  be  delivered 
at  a  minimum  rate  of  $1.50  per  acre  per 
annum  whether  water  is  used  or  not. 
Payment  of  the  minimum  rate  entitles 
the  water  user  to  the  delivery  of  IV2 
acre-feet  of  water  per  assessable  irriga¬ 
ble  acre  included  in  each  farm  unit  or 
allotment.  Any  additional  water  deliv¬ 
ered  shall  be  charged  for  at  the  rate  of 
$1.00  per  acre-foot  or  fraction  thereof. 
This  assessment  rate  applies  to  all  as¬ 
sessable  irrigable  land  in  each  farm  unit 
or  allotment  to  which  water  can  be  de¬ 
livered  regardless  of  whether  water  is 
used  or  not  and  regardless  of  the  owner¬ 
ship  or  lease  status  of  the  land. 

§  130.39  Payment.  The  flat  rate  and 
the  minimum  charges  fixed  in  §  130.38 
must  be  paid  before  water  will  be  deliv¬ 
ered  each  season  and  shall  become  due 
and  payable  on  April  1  of  each  calendar 
year.  The  charges  for  excess  water  de¬ 
livered  during  any  irrigation  season  shall 
be  included  in  the  bill  for  the  ensuing 
season  and  shall  be  due  and  payable  on 
April  1  following  the  season  in  which  the 
excess  water  is  delivered,  except  in  the 
case  of  excess  water  deliveries  to  lessees 
of  Indian  lands  where  payment  is  re¬ 
quired  in  advance  of  the  delivery  of 
water. 

No  water  shall  be  delivered  to  any 
lands  until  the  minimum  charge  shall 
have  been  paid. 

To  all  charges  assessed  which  are  not 
paid  on  or  before  July  1  of  each  year 
there  shall  be  added  a  penalty  of  one- 
half  of  one  percent  per  month  or  frac¬ 
tion  thereof  from  the  due  date,  April 
1,  so  long  as  the  delinquency  continues. 

§  130.40  Care  of  waste  water.  All  ap¬ 
plicants  for  water  will  be  required  to 
construct  and  maintain  in  good  order 
and  repair  upon  their  lands  such  ditches 
as  may  be  necessary  to  catch  and  con¬ 
duct  to  some  waste  canal,  ditch,  lateral, 
or  natural  drainage  channel,  any  waste 
water  flowing  upon  or  from  said  lands. 
No  waste  water  will  be  allowed  to  col¬ 
lect  within  20  feet  of  any  canal  or  lateral 
belonging  to  the  United  States,  except 
at  points  of  intersection  or  crossing, 
which  shall  be  located  only  by  order  and 
under  the  direction  of  the  proper  offi¬ 
cers  of  the  United  States.  No  water  will 
be  furnished  to  any  applicant  during 
such  time  as  he  fails  to  comply  with  the 
provisions  of  this  section. 

This  amended  order  shall  be  effective 
for  the  irrigation  season  of  1950  and 
until  further  order  and  supersedes  all 
previous  Operation  and  Maintenance 


Orders  for  the  Fort  Peck  Indian  Irriga¬ 
tion  Project. 

Interested  persons  are  hereby  given 
opportunity  to  participate  in  preparing 
the  proposed  amendment  by  submitting 
their  views  and  data  or  arguments  in 
writing  to  the  Director,  U.  S.  Indian 
Service,  Billings,  Montana,  within  30 
days  from  the  date  of  the  publication  of 
this  notice  of  intention  in  the  daily  is¬ 
sue  of  the  Federal  Register. 

Paul  L.  Fickinger, 
Area  Director. 

|F.  R.  Doc.  60-2004;  Piled,  Mar.  13,  1950; 

8:45  a.  m.] 


DEPARTMENT  OF  AGRICULTURE 

Production  and  Marketing 
Administration 

[  7  CFR,  Part  905  1 

[Docket  No.  AO-2091 

Handling  of  Milk  in  Oklahoma  City, 
Okla.,  Marketing  Area 

DECISION  WITH  RESPECT  TO  PROPOSED  MAR¬ 
KETING  AGREEMENT  AND  PROPOSED 

ORDER 

Pursuant  to  the  provisions  of  the 
Agricultural  Marketing  Agreement  Act 
of  1937,  as  amended  (7  U.  S.  C.  601  et 
seq.),  and  the  applicable  rules  of  prac¬ 
tice  and  procedure,  as  amended,  govern¬ 
ing  proceedings  to  formulate  marketing 
agreements  and  marketing  orders  (7 
CFR  Part  900),  a  public  hearing  was 
conducted  at  Oklahoma  City,  Oklahoma, 
on  December  6-9,  1949,  pursuant  to 
notice  thereof  which  was  issued  on  Oc¬ 
tober  26,  1949,  (14  F.  R.  6600),  upon  a 
proposed  marketing  agreement  and  a 
proposed  order  regulating  the  handling 
of  milk  in  the  Oklahoma  City,  Okla¬ 
homa,  milk  marketing  area. 

Upon  the  basis  of  the  evidence  intro¬ 
duced  at  the  hearing  and  the  record 
thereof  the  Assistant  Administrator, 
Production  and  Marketing  Administra¬ 
tion,  on  February  8,  1950,  filed  with  the 
Hearing  Clerk,  United  States  Depart¬ 
ment  of  Agriculture,  his  recommended 
decision  and  opportunity  to  file  written 
exceptions  thereto  was  published  in  the 
Federal  Register  on  February  14,  1950 
(15  F.  R.  805). 

The  material  Issues  and  the  findings 
and  conclusions  of  the  recommended  de¬ 
cision  (F.  R.  Doc.  50-1247;  15  F.  R.  805) 
are  hereby  approved  and  adopted  as  the 
findings  and  conclusions  of  this  decision 
as  if  set  forth  in  full  herein,  subject  to 
the  following  amendment: 

1.  Before  the  first  paragraph  begin¬ 
ning  in  Column  2, 15  F.  R.  806  (F.  R.  Doc. 
50-1247)  insert  the  following  as  a  para¬ 
graph: 

While  it  is  concluded  under  the  dis¬ 
cussion  of  prices  that  the  general  level 
of  prices  under  an  order  should  approxi¬ 
mate  that  currently  in  effect,  it  is  evident 
from  the  record  that  producers  require 
assurance  of  a  stable  price-making 
mechanism  in  order  to  encourage  them 
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to  produce  an  adequate  supply  of  milk 
for  the  market.  The  parity  price  of  all 
milk  at  wholesale  in  the  United  States, 
which  is  the  applicable  parity  price  un¬ 
der  present  legislation,  was  $3.85  per 
hundred  pounds  as  of  January  15,  1950. 
Such  a  price  obviously  does  not  reflect 
what  the  record  shows  to  be  the  prices  of 
feeds,  the  available  supplies  of  feeds, 
and  other  economic  conditions  which 
affect  supply  and  demand  for  milk  or  its 
products  in  the  marketing  area,  nor 
would  it  insure  a  sufficient  quantity  of 
pure  and  wholesome  milk  nor  be  in  the 
public  interest. 

Rulings  on  exceptions.  Within  the 
period  reserved  for  exceptions,  producers 
and  handlers  filed  exceptions  to  the  find¬ 
ings,  conclusions  and  action  recommend¬ 
ed  by  the  Assistant  Administrator.  In 
arriving  at  the  findings,  conclusions  and 
action  decided  in  this  decision,  each  of 
these  exceptions  was  carefully  and  fully 
considered  in  conjunction  with  the  rec¬ 
ord  evidence  pertaining  thereto.  To  the 
extent  that  the  findings,  conclusions  and 
actions  decided  upon  herein  are  at  vari¬ 
ance  with  the  exceptions,  such  excep¬ 
tions  are  denied. 

General  findvigs.  (a)  The  proposed 
marketing  agreement  and  the  order,  and 
all  of  the  terms  and  conditions  thereof 
wnll  tend  to  effectuate  the  declared  policy 
of  the  act; 

(b)  The  parity  prices  of  milk  as  deter¬ 
mined  pursuant  to  section  2  of  the  act 
are  not  reasonable  in  view  of  the  price 
of  feeds,  available  supplies  of  feeds  and 
other  economic  conditions  which  affect 
market  supply  of  and  demand  for  milk 
in  the  said  marketing  area  and  the  mini¬ 
mum  prices  specified  in  the  proposed 
marketing  agreement  and  in  the  order,  as 
amended,  and  as  hereby  proposed  to  be 
further  amended,  are  such  prices  as  will 
reflect  the  aforesaid  factors,  insure  a 
sufficient  quantity  of  pure  and  whole¬ 
some  milk  and  be  in  the  public  interest; 
and 

(c)  The  proposed  marketing  agree¬ 
ment  and  the  order  will  regulate  the 
handling  of  milk  in  the  same  manner  as, 
and  are  applicable  only  to  persons  in 
the  respective  classes  of  industrial  and 
commercial  activity  specified  in  the  pro¬ 
posed  marketing  agreement  upon  which 
a  hearing  has  been  held. 

Determination  of  representative  pe¬ 
riod.  The  month  of  January  1950,  is 
hereby  determined  to  be  the  representa¬ 
tive  period  for  the  purpose  of  ascertain¬ 
ing  whether  the  issuance  of  an  order 
regulating  the  handling  of  milk  in  the 
Oklahoma  City,  Oklahoma,  marketing 
area  in  the  manner  set  forth  in  the  at¬ 
tached  order  is  approved  or  favored  by 
producers  who  during  such  period  were 
engaged  in  the  production  of  milk  for 
sale  in  the  marketing  area  specified  in 
such  marketing  order. 

Annexed  hereto  and  made  a  part 
hereof  are  two  documents  entitled,  re¬ 
spectively,  “Marketing  Agreement  Reg¬ 
ulating  the  Handling  of  Milk  in  the 
Oklahoma  City,  Oklahoma,  Marketing 
Area,”  and  “Order  Regulating  the  Han¬ 
dling  of  Milk  in  the  Oklahoma  City, 
Oklahoma.  Marketing  Area,”  which  have 
been  decided  upon  as  the  detailed  and 
appropriate  means  of  effectuating  the 


foregoing  conclusions.  These  documents 
shall  not  become  effective  unless  and 
until  the  requirements  of  §  900.14  of  the 
rules  of  practice  and  procedure,  as 
amended,  governing  proceedings  to  for¬ 
mulate  marketing  agreements  and  orders 
have  been  met. 

It  is  hereby  ordered,  That  all  of  this 
decision,  except  the  attached  marketing 
agreement,  be  published  in  the  Federal 
Register.  The  regulatory  provisions  of 
said  marketing  agreement  are  identical 
with  those  contained  in  the  attached 
order  which  will  be  published  with  this 
decision. 

This  decision  filed  at  Washington, 
D.  C.,  this  8th  day  of  March  1950. 

[seal]  K.  T.  Hutchinson, 

Acting  Secretary  of  Agriculture. 

Order  Regulating  the  Handling  of  Milk 
in  the  Oklahoma  City,  Oklahoma, 
Marketing  Area  * 

Sec. 

905.0  Findings  and  determinations. 
DEFINITIONS 

905.1  Act. 

905.2  Secretary. 

905.3  Department. 

905.4  Person. 

905.5  Cooperative  association. 

905.6  Oklahoma  City,  Oklahoma,  market¬ 

ing  area. 

905.7  Approved  plant. 

905.8  Unapproved  plant. 

905.9  Handler. 

905.10  Producer. 

905.11  Producer  milk. 

905.12  Other  source  milk. 

905.13  Producer-handler. 

MARKET  ADMINISTRATOR 

905.20  Designation. 

905.21  Powers. 

905.22  Duties. 

REPORTS,  RECORDS  AND  FACILITIES 

905.30  Reports  of  receipts  and  utilization. 

905.31  Payroll  reports. 

905.32  Other  reports. 

905.33  Records  and  facilities. 

905.34  Retention  of  records. 

CLASSIFICATION 

905.40  Skim  milk  and  butterfat  to  be  classi¬ 

fied. 

905.41  Classes  of  utilization. 

905.42  Shrinkage. 

905.43  Responsibility  of  handlers  and  re¬ 

classification  of  milk. 

905.44  Transfers. 

905.45  Computation  of  skim  milk  and  but- 

fat  in  each  class. 

905.46  Allocation  of  skim  milk  and  butterfat 

classified. 

MINIMUM  PRICES 

905.50  Basic  formula  price  to  be  used  in  de¬ 

termining  Class  I  prices. 

905.51  Class  prices. 

905.52  Butterfat  differentials  to  handlers. 

APPLICATION  OF  PROVISIONS 

905.60  Producer-handlers. 

905.61  Handlers  subject  to  other  orders. 

DETERMINATION  OF  UNIFORM  PRICE 

905.70  Computation  of  value  of  milk. 

905.71  Computation  of  uniform  price. 

» This  order  shall  not  become  effective  un¬ 
less  and  until  the  requirements  of  §  900.14  of 
the  rules  of  practice  and  procedure,  as 
amended,  governing  proceedings  to  formu¬ 
late  marketing  agreements  and  orders  have 
been  met. 


PAYMENTS 

Sec. 

905.80  Time  and  method  of  payment. 

905.81  Producer  butterfat  differential. 

905.82  Producer-settlement  fund. 

905.83  Payments  to  the  producer-settle¬ 

ment  fund. 

905.84  Payments  out  of  the  producer-settle¬ 

ment  fund. 

905.85  Adjustment  of  accounts. 

905.86  Marketing  services. 

905.87  Expense  of  administration. 

905.88  Termination  of  obligations. 

EFFECTIVE  TIME,  SUSPENSION  AND  TERMINATION 

905.90  Effective  time. 

905.91  Suspension  or  termination. 

905.92  Continuing  obligations. 

905.93  Liquidation. 

MISCELLANEOUS  PROVISIONS 

905.100  Agents. 

905.101  Separability  of  provisions. 

Authority:  §§  905.0  to  905.101  issued  under 
48  Stat.  31,  as  amended;  7  U.  S.  C.  601  et  seq.; 

5  U.  S.  C.  133y-16, 

§  905.0  Findings  and  determina¬ 
tions — (a)  Findings  upon  the  basis  of  the 
hearing  record.  Pursuant  to  the  provi¬ 
sions  of  the  Agricultural  Marketing 
Agreement  Act  of  1937,  as  amended  (7 
U.  S.  C.  601  et  seq.),  and  the  applicable 
rules  of  practice  and  procedure,  as 
amended,  governing  the  formulation  of 
marketing  agreements  and  marketing 
orders  (7  CPR,  Fart  900),  a  public  hear¬ 
ing  was  held  upon  a  proposed  marketing 
agreement  and  a  proposed  order,  regu¬ 
lating  the  handling  of  milk  in  the  Okla¬ 
homa  City,  Oklahoma,  marketing  area. 
Upon  the  basis  of  the  evidence  intro¬ 
duced  at  such  hearing  and  the  record 
thereof,  it  is  found  that: 

(!)•  The  said  order,  and  all  of  the 
terms  and  conditions  thereof,  will  tend 
to  effectuate  the  declared  policy  of  the 
act; 

(2)  The  parity  prices  of  milk  as  de¬ 
termined  pursuant  to  section  2  of  the 
act  are  not  reasonable  in  view  of  the 
price  of  feeds,  available  supplies  of  feeds 
and  other  economic  conditions  which  af¬ 
fect  market  supplies  of  and  demand  for 
milk  in  the  said  marketing  area  and  the 
minimum  prices  specified  in  the  order 
are  such  prices  as  will  reflect  the  afore¬ 
said  factors,  insure  a  sufficient  quantity 
of  pure  and  wholesome  milk  and  be  in 
the  public  interest;  and 

(3)  The  said  order  regulates  the 
handling  of  milk  in  the  same  manner  as 
and  is  applicable  only  to  persons  in  the 
respective  classes  of  industrial  and  com¬ 
mercial  activity  specified  in  a  marketing 
agreement  upon  which  a  hearing  has 
been  held. 

ORDER  RELATIVE  TO  HANDLING 

It  is  therefore  ordered  that  on  and 
after  the  effective  date  hereof  the  han¬ 
dling  of  milk  in  the  Oklahoma  City, 
Okla.,  marketing  area  shall  be  in  con¬ 
formity  to  and  in  compliance  with  the 
following  terms  and  conditions; 

DEFINITIONS 

5  905.1  Act.  “Act”  means  Public  Act 
No.  10,  73d  Congress,  as  amended  and  as 
reenacted  and  amended  by  the  Agri¬ 
cultural  Marketing  Agreement  Act  of 
1937,  as  amended  (7  U.  S.  C.  601  et  seq.). 

§  905.2  Secretary.  “Secretary”  means 
the  Secretary  of  Agricult. u  ^  or  other  of- 
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fleer  or  employee  of  the  United  States 
authorized  to  exercise  the  powers  or  to 
perform  the  duties  of  the  said  Secre¬ 
tary  of  Agriculture. 

§  905.3  Department.  “Department” 
means  the  United  States  Department  of 
Agriculture  or  such  other  Federal  agency 
as  is  authorized  to  perform  the  price 
reporting  functions  specified  herein. 

§  905.4  Person.  “Person”  means  any 
individual,  partnership,  corporation,  as¬ 
sociation,  or  any  other  business  unit. 

§  905.5  Cooperative  association. 
“Cooperative  association”  means  any  co¬ 
operative  marketing  association  which 
the  Secretary  determines,  after  appli¬ 
cation  by  the  association: 

(a)  To  be  qualified  under  the  provi¬ 
sions  of  the  act  of  Congress  of  Febru¬ 
ary  18,  1922,  as  amended,  known  as  the 
“Capper-Volstead  Act”;  and 

(b)  To  have  full  authority  in  the  sale 
of  milk  of  its  members  and  to  be  engaged 
in  making  collective  sales  of  or  market¬ 
ing  milk  or  its  products  for  its  members. 

§  905.6  Oklahoma  City.  Oklahoma, 
marketing  area.  “Oklahoma  City,  Ok¬ 
lahoma,  marketing  area”,  hereinafter 
called  the  marketing  area,  means  all  the 
territory  within  the  boundaries  of  Okla¬ 
homa  County,  except  Deer  Creek,  Ed¬ 
mond,  Lincoln,  Deep  Fork,  Luther,  and 
Elk  townships  and  sections  23,  24,  25 
and  26  of  Choctaw  township,  and  within 
the  townships  of  Moore,  Taylor,  Case, 
Liberty,  Norman  and  Noble  in  Cleveland 
County,  all  in  the  State  of  Oklahoma. 

§  905.7  Approved  plant.  “Approved 
plant”  means  a  milk  processing  plant 
which  has  been  approved  by  a  municipal 
or  state  health  authority  having  juris¬ 
diction  in  the  marketing  area  or  by  a 
Federal  agency  located  in  the  marketing 
area  and  from  which  milk,  skim  milk, 
buttermilk,  flavored  milk  drinks  or  cream 
is  disposed  of  for  fluid  consumption  in  the 
marketing  area  on  wholesale  or  retail 
routes  (including  plant  ;:tores). 

§  9C5.8  Unapproved  plant.  “Unap¬ 
proved  plant”  means  any  milk  processing 
or  distributing  plant  which  is  not  an 
approved  plant. 

§  905.9  Handler.  “Handler”  means 

(a)  any  person  in  his  capacity  as  the  op¬ 
erator  of  an  approved  plantj  or  (b)  any 
cooperative  association,  with  respect  to 
the  milk  of  any  producer  which  it  caused 
to  be  diverted  to  an  unapproved  plant  for 
the  account  of  such  cooperative  associa¬ 
tion. 

§  905.10  Producer.  “Producer”  means 
any  person,  irrespective  of  whether  such 
person  is  also  a  handler,  who  produces 
milk  which  is  received  at  an  approved 
plant:  Provided,  That  such  milk  is  pro¬ 
duced  under  a  dairy  farm  permit  or 
rating  issued  by  a  municipal  or  state 
health  authority  having  jurisdiction  in 
the  marketing  area  for  the  production  of 
milk  to  be  disposed  of  for  consumption  as 
Grade  A  milk  or  which  is  acceptable  to  a 
Federal  agency.  This  definition  shall 
include  any  such  person  who  is  regularly 
classified  as  a  producer  but  whose  milk 
is  caused  to  be  diverted  to  an  unapproved 
plant  by  a  handler  and  milk  so  diverted 
shall  be  deemed  to  have  been  received 
No.  49 - 13 


at  an  approved  plant  by  the  handler  who 
caused  It  to  be  diverted.  This  definition 
shall  not  include  a  person  with  respect  to 
milk  produced  by  him  which  is  received 
by  a  handler  who  is  subject  to  another 
Federal  marketing  order  and  who  is  par¬ 
tially  exempted  from  the  provisions  of 
this  order  pursuant  to  §  905.61. 

§  905.11  Producer  milk.  “Producer 
milk”  means  all  skim  milk  and  butterfat 
in  milk  produced  by  a  producer,  other 
than  a  producer-handler,  which  is  pur¬ 
chased  or  received  by  a  handler  either 
directly  from  producers  or  from  other 
handlers. 

§  905.12  Other  source  milk.  “Other 
source  milk”  means  all  skim  milk  and 
butterfat  other  than  that  contained  in 
producer  milk. 

§  905.13  Producer -handler.  “Pro¬ 
ducer-handler”  means  any  person  who  is 
both  a  producer  and  a  handler  and  who 
receives  no  milk  from  other  producers. 

M.'.RKET  AOmNISTRATOR 

§  905.20  Designation.  The  agency 
for  the  administration  hereof  shall  be  a 
market  administrator,  selected  by  the 
Secretary,  who  shall  be  entitled  to  such 
compensation  as  may  be  determined  by, 
and  shall  be  subject  to  removal  at  the 
discretion  of  the  Secretary. 

§  905.21  Powers.  The  market  ad¬ 
ministrator  shall  have  the  following 
powers  with  respect  to  this  order: 

(a)  To  administer  the  terms  and  pro¬ 
visions  hereof; 

(b)  To  receive,  investigate,  and  report 
to  the  Secretary  complaints  of  violations 
hereof ; 

(c)  To  make  rules  and  regulations  to 
effectuate  the  terms  and  provisions 
hereof;  and 

(d)  To  recommend  to  the  Secretary 
amendments  hereto. 

§  905.22  Duties.  The  market  admin¬ 
istrator  shall  perform  all  duties  neces¬ 
sary  to  administer  the  terms  and  provi¬ 
sions  hereof,  including  but  not  limited 
to  the  following; 

(a)  Within  20  days  following  the  date 
on  which  he  enters  upon  his  duties,  or 
suwh  lesser  period  as  may  be  prescribed 
by  the  Secretary,  execute  and  deliver  to 
the  Secretary  a  bond,  effective  as  of  the 
date  upon  which  he  enters  upon  such 
duties,  in  an  amount  and  with  surety 
thereon  satisfactory  to  the  Secretary; 

(b)  Employ  and  fix  the  compensation 
of  such  persons  as  may  be  necessary  to 
enable  him  to  administer  the  terms  and 
provisions  hereof; 

(c)  Obtain  a  bond  in  a  reasonable 
amount  and  with  reasonable  surety 
thereon  covering  each  employee  who 
handles  funds  entrusted  to  the  market 
administrator; 

(d)  Pay  out  of  the  funds  provided  by 
§  905.87  the  cost  of  his  bond  and  those  of 
his  employees,  his  own  compensation, 
and  all  other  expenses  (except  those  in¬ 
curred  under  §  905.86)  necessarily  in¬ 
curred  by  him  in  the  maintenance  and 
functioning  of  his  office  and  in  the  per¬ 
formance  of  his  duties; 

(e)  Keep  such  books  and  records  as 
will  clearly  reflect  the  transactions  pro¬ 
vided  for  herein,  and,  upon  request  by 
the  Secretary,  surrender  the  same  to 


such  other  person  as  the  Secretary  may 
designate ; 

(f)  Submit  his  books  and  records  to 
examination  by  the  Secretary  and  fur¬ 
nish  such  information  and  reports  as 
may  be  requested  by  the  Secretary ; 

(g)  Audit  all  reports  and  payments 
by  each  handler  by  inspection  of  such 
handler’s  records  and  of  the  records  of 
any  other  handler  or  person  upon  whose 
utilization  the  classification  of  skim  milk 
or  butterfat  for  such  handler  depends; 

(h)  Publicly  announce  at  his  discre¬ 
tion,  unless  otherwise  directed  by  the 
Secretary,  by  posting  in  a  conspicuous 
place  in  his  office  and  by  such  other 
means  as  he  deems  appropriate,  the 
name  of  any  person  who,  within  10  days 
after  the  date  upon  which  he  is  required 
to  perform  such  acts,  has  not  made  (1) 
reports  pursuant  to  §§  905.30  to  905.32, 
or  (2)  payments  pursuant  to  §§  905.80  to 
905.87; 

(i)  On  or  before  the  12th  day  after 
the  end  of  each  month  report  to  each  co¬ 
operative  association  which  so  requests 
the  utilization  of  the  milk  caused  to  be 
delivered  by  such  cooperative  associa¬ 
tion,  either  directly  or  from  producers 
who  are  members  of  such  cooperative  as¬ 
sociation,  to  each  handler  to  whom  the 
cooperative  association  sells  milk.  For 
purposes  of  this  report,  the  milk  caused 
to  be  so  delivered  by  a  cooperative  asso¬ 
ciation  shall  be  prorated  to  each  class  in 
the  proportion  that  the  total  receipts  of 
producer  milk  by  such  handler  were  used 
in  each  class; 

( j )  Publicly  announce  by  posting  in  a 
conspicuous  place  in  his  office  and  by 
such  other  means  as  he  deems  appropri¬ 
ate  the  prices  determined  for  each  month 
as  follows : 

(1)  On  or  before  the  5th  day  of  each 
month  the  minimum  price  for  Class  I 
milk  computed  pursuant  to  §  905.51  (a) 
and  the  Class  I  butterfat  differential 
computed  pursuant  to  §  905.52  (a)  both 
for  the  current  month ;  and  the  minimum 
price  for  Class  II  milk  computed  pur¬ 
suant  to  §  905.51  (b)  and  the  Class  II 
butterfat  differential  computed  pursuant 
to  §  905.52  (b),  both  for  the  previous 
month,  and 

(2)  On  or  before  the  12th  day  of  each 
month  the  uniform  price  computed  pur¬ 
suant  to  §  905.71  and  the  butterfat  dif¬ 
ferential  computed  pursuant  to  §  905.81, 
both  for  the  previous  month ;  and 

(k)  Prepare  and  disseminate  to  the 
public  such  statistics  and  information  as 
he  deems  advisable  and  as  do  not  reveal 
confidential  information. 

REPORTS,  RECORDS  AND  FACILITIES 

§  905.30  Reports  of  receipts  and  utili¬ 
zation.  On  or  before  the  7th  day  after 
the  end  of  the  month  each  handler,  ex¬ 
cept  a  producer-handler  shall  report  to 
the  market  administrator  in  the  detail 
and  on  forms  prescribed  by  the  market 
administrator  as  follows; 

(a)  The  quantities  of  skim  milk  and 
butterfat  contained  in  milk  received  from 
producers ; 

(b)  The  quantities  of  skim  milk  and 
butterfat  contained  in  (or  used  in  the 
production  of)  receipts  from  other  han¬ 
dlers; 

(c)  The  quantities  of  skim  milk  and 
butterfat  contained  in  receipts  of  other 
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source  milk  (except  Class  II  products 
disposed  of  in  the  form  in  which  received 
without  further  processing  or  packaging 
by  the  handler) ; 

(d)  The  utilization  of  all  skim  milk 
and  butterfat  required  to  be  reported 
pursuant  to  this  section; 

(e)  The  disposition  of  Class  I  products 
on  routes  wholly  outside  the  marketing 
area;  and 

(f)  Such  other  information  with  re¬ 
spect  to  receipts  and  utilization  as  the 
market  administrator  may  prescribe. 

§  905.31  Payroll  reports.  On  or  be¬ 
fore  the  20th  day  of  each  month  each 
handler  shall  submit  to  the  market  ad¬ 
ministrator  his  producer  payroll  for  the 
preceding  month  which  shall  show  (a) 
the  total  pounds  of  milk  received  from 
each  producer  and  cooperative  associa¬ 
tion  and  the  total  pounds  of  butterfat 
contained  in  such  milk,  (b)  the  amount 
of  payment  to  each  producer  and  coop¬ 
erative  association,  and  (c)  the  nature 
and  amount  of  any  deductions  or  charges 
Involved  in  such  payments. 

§  905.32  Other  reports,  (a)  Each  pro¬ 
ducer-handler  shall  make  reports  to  the 
market  administratpr  at  such  time  and 
In  such  manner  as  the  market  adminis¬ 
trator  may  prescribe. 

(b)  Each  handler  who  causes  milk  to 
be  diverted  to  an  unapproved  plant  shall, 
prior  to  such  diversion,  report  to  the 
market  administrator  and  to  the  coop¬ 
erative  association  of  which  such  pro¬ 
ducer  is  a  member,  of  his  intention  to 
divert  such  milk,  the  proposed  date  or 
dates  of  such  diversion  and  the  plant  to 
which  such  milk  is  to  be  diverted. 

§  905.33  Records  and  facilities.  Each 
handler  shall  maintain  and  make  avail¬ 
able  to  the  market  administrator  or  to 
his  representative  during  the  usual  hours 
of  business  such  accounts  and  records  of 
his  operations  and  such  facilities  as  are 
necessary  for  the  market  administrator 
to  verify  or  establish  the  correct  data 
with  respect  to: 

(a)  The  receipts  and  utilization  of  all 
receipts  of  producer  milk  and  other 
source  milk; 

(b)  The  weights  and  tests  for  butter¬ 
fat  and  other  content  of  all  milk,  skim 
milk,  cream  and  milk  products  handled; 

(c)  Payments  to  producers  and  coop¬ 
erative  associations;  and 

(d)  The  pounds  of  skim  milk  and  but¬ 
terfat  contained  in  or  represented  by  all 
milk,  skim  milk,  cream  and  milk  prod¬ 
ucts  on  hand  at  the  beginning  and  end 
of  each  month. 

§  905.34  Retention  of  records.  All 
books  and  records  required  imder  this 
order  to  be  made  available  to  the  market 
administrator  shall  be  retained  by  the 
handler  for  a  period  of  three  years  to 
begin  at  the  end  of  the  calendar  month 
to  which  such  books  and  records  per¬ 
tain:  Provided,  That  if,  within  such 
three  year  period,  the  market  adminis¬ 
trator  notifies  the  handler  in  writing 
that  the  retention  of  such  books  and 
records,  or  of  specified  books  and  records, 
is  necessary  in  connection  with  a  pro¬ 
ceeding  under  section  8c  (15)  (A)  of  the 
act  or  a  court  action  specified  in  such 
notice,  the  handler  shall  retain  such 
books  and  records,  or  specified  books  and 


records,  until  further  written  notifica¬ 
tion  from  the  market  administrator.  In 
either  case  the  market  administrator 
shall  give  further  written  notification  to 
the  handler  promptly,  upon  the  termi¬ 
nation  of  the  litigation  or  when  the 
records  are  no  longer  necessary  in 
connection  therewith. 

CLASSIFICATION 

§  905.40  Skim  milk  and  butterfat  to 
he  classified.  All  skim  milk  and  butter¬ 
fat  received  within  the  month  by  a  han¬ 
dler  and  w'hich  is  required  to  be  reported 
pursuant  to  §  905.30  shall  be  classified  by 
the  market  administrator  pursuant  to 
tlie  provisions  of  §§  905.41  to  905.46. 

§  905.41  Classes  of  utilization.  Sub¬ 
ject  to  the  conditions  set  forth  in 
§§  905.43  and  905.44,  the  classes  of 
utilization  shall  be  as  foUow's: 

(a)  Class  I  milk  shall  be  all  skim  milk 
(including  reconstituted  skim  milk)  and 
butterfat  disposed  of  in  the  form  of  milk, 
skim  milk,  buttermilk,  flavored  milk, 
flavored  milk  drinks,  cream,  cultured  sour 
cream,  aerated  products  containing  milk 
or  cream,  any  mixture  (except  bulk  ice 
cream  mix)  of  cream  and  milk  or  skim 
milk  and  all  skim  milk  and  butterfat 
not  specifically  accounted  for  under  para¬ 
graph  (b)  of  this  section; 

(b)  Class  II  milk  shall  be  all  skim 
milk  and  butterfat  (1)  used  to  produce 
any  product  other  than  those  specified 
In  paragraph  (a)  of  this  section,  (2) 
disposed  of  for  livestock  feed,  (3)  in 
shrinkage  up  to  2  percent  of  receipts 
from  producers,  (4)  in  shrinkage  of  other 
source  milk,  and  (5)  in  inventory  varia¬ 
tions  of  milk,  skim  milk  and  cream. 

§  905.42  Shrinkage.  The  market  ad¬ 
ministrator  shall  allocate  shrinkage  over 
a  handler’s  receipts  as  follows: 

(a)  Compute  the  total  shrinkage  of 
skim  milk  and  butterfat  for  each  han¬ 
dler;  and 

(b)  Prorate  the  resulting  amounts 
between  the  receipts  of  skim  milk  and 
butterfat  in  producer  milk  and  in  other 
source  milk. 

§  905.43  Responsibility  of  handlers 
and  reclassification  of  milk.  (^)  All 
skim  milk  and  butterfat  shall  be  Class  I 
milk  unless  the  handler  w'ho  first  receives 
such  skim  milk  or  butterfat  can  prove 
to  the  market  administrator  that  such 
skim  milk  or  butterfat  should  be  classi¬ 
fied  otherwise. 

(b)  Any  skim  milk  or  butterfat  (except 
that  transferred  to  a  producer-handler) 
shall  be  reclassified  if  verification  by  the 
market  administrator  discloses  that  the 
original  classification  was  incorrect. 

§  905.44  Transfers.  Skim  milk  or  but¬ 
terfat  disposed  of  by  a  handler  either  by 
transfer  or  diversion  shall  be  classified : 

(a)  As  Class  I  milk  if  transferred  or 
diverted  in  the  form  of  milk,  skim  milk, 
or  cream,  to  the  approved  plant  of 
another  handler  (except  a  producer- 
handler)  unless  utilization  in  Class  n  is 
mutually  indicated  in  wTiting  to  the  mar¬ 
ket  administrator  by  both  handlers  on  or 
before  the  7th  day  after  the  end  of  the 
month  within  which  such  transaction 
occurred:  Provided,  That  the  skim  milk 
or  butterfat  so  assigned  to  Class  II  shall 
be  limited  to  the  amount  thereof  remain¬ 


ing  in  Class  n  in  the  plant  of  the  trans¬ 
feree-handler  after  the  substraction  of 
other  source  milk  pursuant  to  §  905.46, 
and  any  additional  amounts  of  such  skim 
milk  or  butterfat  shall  be  assigned  to 
Class  I:  And  provided  further.  That  if 
either  or  both  handlers  have  received 
other  source  milk,  the  skim  milk  or  but¬ 
terfat  so  transferred  or  diverted  shall  be 
classified  at  both  plants  so  as  to  allocate 
the  greatest  possible  Class  I  utilization  to 
producer  milk.  • 

(b)  As  Class  I  milk  if  transferred  or 
diverted  to  a  producer-handler  in  the 
form  of  milk,  skim  milk  or  cream. 

(c)  As  Class  I  milk  if  transferred  or 
diverted  in  the  form  of  milk  or  skim  milk 
to  an  unapproved  plant  located  more 
than  200  miles  from  the  approved  plant 
by  the  shortest  highway  distance  as  de¬ 
termined  by  the  market  administrator. 

(d)  As  Class  I  milk  if  transferred  in 
the  form  of  cream  under  Grade  A  cer¬ 
tification  to  an  unapproved  plant  located 
more  than  200  miles  from  the  approved 
plant  and  as  Class  II  milk  if  so  trans¬ 
ferred  without  Grade  A  certification. 

(e)  (1)  As  Class  I  milk  if  transferred 
or  diverted  in  the  form  of  milk,  skim 
milk,  or  cream  to  an  imapproved  plant 
located  not  more  than  200  miles  from 
the  approved  plant,  and  from  which 
fluid  milk  is  disposed  of  on  w'holesale 
or  retail  routes  unless  all  the  following 
conditions  are  met: 

(1)  The  market  administrator  Is  per¬ 
mitted  to  audit  the  records  of  such  un¬ 
approved  plant;  and 

(ii)  Such  unapproved  plant  receives 
milk  from  dairy  farmers  who  the  market 
administrator  determines  constitute  its 
regular  source  of  supply  for  Class  I  milk. 

(2)  If  these  conditions  are  met  the 
market  administrator  shall  classify  such 
milk  as  reported  by  the  handler  subject 
to  verification  as  follows: 

(i)  Determine  the  use  of  all  skim  milk 
and  butterfat  at  such  unapproved  plant, 
and 

(ii)  Allocate  the  skim  milk  and  but¬ 
terfat  so  transferred  or  diverted  to  the 
highest  use  -classification  remaining 
after  subtracting  In  series  beginning 
with  the  highest  use  classification,  the 
skim  milk  and  butterfat  in  milk  received 
at  the  unapproved  plant  direct  from 
dairy  farmers. 

(f)  As  Class  n  milk  if  transferred  or 
diverted  in  the  form  of  milk,  skim  milk 
or  cream  to  an  unapproved  plant  lo¬ 
cated  not  more  than  200  miles  from  the 
approved  plant  and  from  which  fluid 
mill:  is  not  disposed  of  on  w'holesale  or 
retail  routes. 

§  905.45  Computation  of  the  skim 
milk  and  butterfat  in  each  class.  For 
each  month,  the  market  administrator 
shall  correct  for  mathematical  and  for 
other  obvious  errors  the  report  of  re¬ 
ceipts  and  utilization  submitted  by  each 
handler  and  shall  compute  the  pounds 
of  skim  milk  and  butterfat  in  Class  I 
milk  and  Class  II  milk  for  such  handler. 

§  905.46  Allocation  of  skim  milk  and 
butterfat  classified.  After  making  the 
computations  pursuant  to  §  905.45  the 
market  administrator  shall  determine 
the  classification  of  milk  received  from 
producers  as  follows: 
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(a)  Skim  milk  shall  be  allocated  in  the 
following  manner: 

(1)  Subtract  from  the  total  pounds  of 
skim  milk  in  Class  II  the  pounds  of  skim 
milk  determined  pursuant  to  §  905.41  (b) 
(3); 

(2)  Subtract  from  the  remaining 
pounds  of  skim  milk  in  Class  II  the 
pounds  of  skim  milk  in  other  source 
milk:  Provided,  That  if  the  receipts  of 
skim  milk  in  other  source  milk  are 
greater  than  the  remaining  pounds  of 
skim  milk  in  Class  II,  an  amount  equal 
to  the  difference  shall  be  subtracted 
from  the  pounds  of  skim  milk  in  Class  I; 

(3)  Subtract  from  the  remaining 
pounds  of  skim  milk  in  each  class  the 
skim  milk  received  from  other  handlers 
according  to  its  classification  as  deter¬ 
mined  pursuant  to  §  905.44  (a) ; 

(4)  Add  to  the  remaining  pounds  of 
skim  milk  in  Class  II  the  pounds  of  skim 
milk  subtracted  pursuant  to  subpara¬ 
graph  (1)  of  this  paragraph;  and 

(5)  If  the  remaining  pounds  of  skim 
milk  in  both  classes  exceed  the  pounds 
of  skim  milk  received  from  producers,  an 
amount  equal  to  the  difference  shall  be 
subtracted  from  the  pounds  of  skim  milk 
remaining  in  each  class  in  series  begin¬ 
ning  with  Class  II.  Any  amount  so  sub¬ 
tracted  shall  be  called  “overage”. 

(b)  Butterfat  shall  be  allocated  in 
accordance  with  the  same  procedure  out¬ 
lined  for  skim  milk  in  paragraph  (a)  of 
this  section. 

(c)  Determine  the  weighted  average 
butterfat  content  of  the  Class  I  and 
Class  II  milk  computed  pursuant  to  para¬ 
graphs  (a)  and  (b)  of  this  section. 

MINIMUM  PRICES 

§  905.50  Basic  formula  price  to  be 
used  in  determining  Class  I  prices.  The 
basic  formula  price  to  be  used  in  deter¬ 
mining  the  price  per  hundredweight  of 
Class  I  milk  shall  be  the  highest  of  the 
prices  computed  pursuant  to  paragraphs 

(a)  and  (b)  of  this  section  and  §  905.51 

(b)  for  the  preceding  month. 

(a)  The  average  of  the  basic  or  field 
prices  per  hundredweight  reported  to 
have  been  paid  or  to  be  paid  for  milk  of 
3.5  percent  butterfat  content  received 
from  farmers  during  the  month  at  the 
following  plants  or  places  for  which 
prices  have  been  reported  to  the  market 
administrator  or  to  the  Department  di¬ 
vided  by  3.5  and  multiplied  by  4.0: 

Present  Operator  and  Location 

Borden  Co.,  Mount  Pleasant,  Mich. 

Carnation  Co.,  Sparta,  Mich. 

Pet  Milk  Co.,  Hudson,  Mich. 

Pet  Milk  Co.,  Wayland,  Mich. 

Pet  Milk  Co.,  Coopersville,  Mich. 

Borden  Co.,  Greenville,  Wis. 

Borden  Co.,  Black  Creek,  Wls. 

Borden  Co.,  Orfordville,  Wis. 

Borden  Co.,  New  London,  Wla. 

Carnation  Co.,  Chilton,  Wis. 

Carnation  Co.,  Berlin,  Wls. 

Carnation  Co.,  Richland  Center,  Wis. 

Carnation  Co.,  Oconomowoc,  Wls. 

Carnation  Co.,  Jefferson,  Wls. 

Pet  Milk  Co.,  New  Olarus,  Wls. 

Pet  Milk  Co.,  Belleville,  Wls. 

White  House  Milk  Co.,  Manitowoc,  Wls. 

White  House  Milk  Co.,  West  Bend,  Wls. 

(b)  The  price  per  hundredweight 
computed  by  adding  together  the  plus 
values  pursuant  to  subparagraphs  (1) 
and  (2)  of  this  paragraph: 
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(1)  From  the  simple  average,  as  com¬ 
puted  by  the  market  administrator,  of 
the  daily  wholesale  selling  prices  (using 
the  midpoint  of  any  price  range  as  one 
price)  of  Grade  A  (92-score)  bulk 
creamery  butter  per  pound  at  Chicago 
as  reported  by  the  Department  during 
the  month,  subtract  3  cents,  add  20  per¬ 
cent  thereof  and  multiply  by  4.0. 

(2)  Prom  the  simple  average,  as  com¬ 
puted  by  the  market  administrator,  of 
the  weighted  averages  of  carlot  prices 
per  pound  for  nonfat  dry  milk  solids, 
spray,  and  roller  process,  respectively, 
for  human  consumption,  f.  o.  b.  manu¬ 
facturing  plants  in  the  (Chicago  area,  as 
published  for  the  period  from  the  26th 
day  of  the  immediately  preceding  month 
through  the  25th  day  of  the  current 
month  by  the  Department,  deduct  5.5 
cents,  multiply  by  8.5,  and  then  multiply 
by  0.96. 

§  905.51  Class  prices.  Subject  to  the 
provisions  of  §  905.52,  the  minimum 
prices  per  hundredweight  to  be  paid  by 
each  handler  for  milk  received  at  his 
plant  from  producers  during  the  month 
shall  be  as  follows: 

(a)  Class  I  milk.  The  basic  formula 
price  plus  $1.25  during  the  months  of 
April,  May,  and  June  and  plus  $1.65 
during  all  other  months:  Provided,  That 
for  each  of  the  months  of  September, 
October,  November,  and  December,  such 
price  shall  be  not  less  than  that  for  the 
preceding  month,  and  that  for  each  of 
the  months  of  April,  May,  and  June  such 
price  shall  be  not  more  than  that  for  the 
preceding  month. 

(b)  Class  II  milk.  The  average  of  the 
basic  or  field  prices  reported  to  have  been 
paid  or  to  be  paid  for  ungraded  milk  of 
4.0  percent  butterfat  content  received 
from  farmers  during  the  month  at  the 
following  plants  or  places  for  which 
prices  have  been  reported  to  the  market 
administrator  or  to  the  Department. 

Present  Operator  and  Location 

Fairmont  Foods  Co.,  Guthrie,  Okla. 

Wilson  &  Co.,  Blackwell,  Okla. 

Kraft  Cheese  Co.,  Sulphur,  Okla. 

Hawk  Dairy,  Tulsa,  Okla. 

§  905.52  Butterfat  differentials  to 
handlers.  If  the  average  butterfat  con¬ 
tent  of  the  milk  of  any  handler  allocated 
to  any  class  pursuant  to  §  905.46  is  more 
or  less  than  4.0  percent,  there  shall  be 
added  to  the  respective  class  price  com¬ 
puted  pursuant  to  §  905.51  for  each  one- 
tenth  of  1  percent  that  the  average 
butterfat  content  of  such  milk  is  above  4.0 
percent,  or  subtracted  for  each  one- 
tenth  of  1  percent  that  such  average 
butterfat  content  is  below  4.0  percent 
an  amount  equal  to  the  applicable 
butterfat  differential  computed  as 
follows: 

(a)  Class  I  milk.  Multiply  by  1.25  the 
simple  average,  as  computed  by  the  mar¬ 
ket  administrator,  of  the  daily  wholesale 
selling  prices  (using  the  midpoint  of  any 
price  range  as  one  price)  of  Grade  A  (92- 
score)  bulk  creamery  butter  per  pound  at 
Chicago  as  reported  by  the  Department 
during  the  preceding  month  and  divide 
the  result  by  10. 

(b)  Class  II  milk.  Multiply  by  1.15  the 
simple  average,  as  computed  by  the  mar¬ 
ket  administrator,  of  the  daily  wholesale 
selling  prices  (using  the  midpoint  of  any 
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price  range  as  one  price)  of  Grade  A 
(92-score)  bulk  creamery  butter  per 
pound  at  Chicago  as  reported  by  the  De¬ 
partment  during  the  month  and  divide 
the  result  by  10. 

APPLICATION  OF  PROVISIONS 

§  905.60  Producer -handlers.  Sections 
905.40  to  905.46,  905.50  to  905.52,  905.70 
to  905.71,  905.80  to  905.87  shall  not  apply 
to  a  producer-handler. 

§  905.61  Handlers  subject  to  other 
orders.  In  the  case  of  any  handler  who 
the  Secretary  determines  disposes  of  a 
greater  portion  of  his  milk  as  Class  I 
milk  in  another  marketing  area  regu¬ 
lated  by  another  milk  marketing  agree¬ 
ment  or  order  Issued  pursuant  to  the  act, 
the  provisions  of  this  order  shall  not 
apply  except  as  follows: 

(a)  The  handler  shall,  with  respect  to 
his  total  receipts  of  skim  milk  and  but¬ 
terfat,  make  reports  to  the  market  ad¬ 
ministrator  at  such  time  and  In  such 
manner  as  the  market  administrator 
may  require  and  allow  verification  of 
such  reports  by  the  market  administra¬ 
tor. 

(b)  If  the  price  which  such  handler  is 
required  to  pay  under  the  other  Federal 
order  to  which  he  is  subject,  for  skim 
milk  and  butterfat  which  would  be  classi¬ 
fied  its  Class  I  milk  under  this  order  is 
less  than  the  price  provided  by  this  or¬ 
der,  such  handler  shall  pay  to  the  market 
administrator  for  deposit  into  the  pro¬ 
ducer-settlement  fund  (with  respect  to 
all  skim  milk  and  butterfat  disposed  of 
as  Class  I  milk  within  the  marketing 
area)  an  amount  equal  to  the  difference 
between  the  value  of  such  skim  milk  or 
butterfat  as  computed  pursuant  to  this 
order  and  its  value  as  determined  pur¬ 
suant  to  the  other  order  to  which  he  is 
subject. 

DETERMINATION  OF  UNIFORM  PRICE 

§  905.70  Computation  of  value  of 
milk.  The  value  of  milk  received  during 
each  month  by  each  handler  from  pro¬ 
ducers  shall  be  a  sum  of  money  computed 
by  the  market  administrator  by  multi¬ 
plying  the  pounds  of  such  milk  in  each 
class  by  the  applicable  class  prices,  and 
adding  together  the  resulting  amounts: 
Provided,  That  if  the  handler  had  over¬ 
age  of  either  skim  milk  or  butterfat  there 
shall  be  added  to  the  above  values  an 
amount  computed  by  multiplying  the 
pounds  of  overage  deducted  from  each 
class  pursuant  to  §  905.46  by  the  appli¬ 
cable  class  prices. 

§  905.71  Computation  of  uniform 
price.  For  each  month  the  market  ad¬ 
ministrator  shall  compute  the  uniform 
price  per  hundredweight  for  milk  of  4.0 
percent  butterfat  content  received  from 
producers  as  follows: 

(a)  Combine  into  one  total  the  values 
computed  pursuant  to  §  905.70  for  all 
handlers  who  made  the  reports  pre¬ 
scribed  in  §  905.30  and  who  made  the 
payments  pursuant  to  §  §  905.80  and 
905.83  for  the  preceding  month. 

(b)  Add  not  less  than  one-half  of  the 
cash  balance  on  hand  in  the  producer- 
settlement  fund  less  the  total  amount  of 
the  contingent  obligations  to  handlers 
pursuant  to  §  905.85 : 
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(c)  Subtract  if  the  average  butterfat 
content  of  the  milk  included  in  these 
computations  is  greater  than  4.0  percent, 
or  add  if  such  average  butterfat  content 
is  less  than  4.0  percent  an  amount  com¬ 
puted  by  multiplying  the  amount  by 
which  the  average  butterfat  content  of 
such  milk  varies  from  4.0  percent  by  the 
butterfat  differential  computed  pursuant 
to  §  905.81  and  multiplying  the  resulting 
figure  by  the  total  hundredweight  of  such 
milk; 

(d)  Divide  the  resulting  amount  by 
the  total  hundredweight  of  milk  included 
in  these  computations;  and 

(e)  Subtract  not  less  than  4  cents  nor 
more  than  5  cents  from  the  the  amount 
computed  pursuant  to  paragraph  (d)  of 
this  section.  The  resulting  figure  shall 
be  the  uniform  price  for  milk  of  4.0  per¬ 
cent  butterfat  content  received  from 
producers. 

PAYMENTS 

5  905.80  Time  and  method  of  pay- 
ment.  Each  handler  shall  make  payment 
as  follows; 

(a)  On  or  before  the  15th  day  after 
the  end  of  the  month  during  which  the 
milk  was  received,  to  each  producer  at 
not  less  than  the  imiform  price  computed 
pursuant  to  §  905.71,  adjusted  by  the 
butterfat  differential  computed  pursuant 
to  §  905.81,  and  less  the  amount  of  the 
pa3anent  made  pursuant  to  paragraph 
(b)  of  this  section:  Provided,  That  with 
respect  to  producers  whose  milk  was 
caused  to  be  delivered  to  such  handler 
by  a  cooperative  association  which  is  au¬ 
thorized  to  collect  payment  for  such  milk, 
the  handler  shall,  if  the  cooperative  asso¬ 
ciation  so  requests,  pay  such  cooperative 
association,  on  or  before  the  13th  day 
after  the  end  of  the  month,  an  amount 
equal  to  the  sum  of  the  individual  pay¬ 
ments  otherw  ise  payable  to  such  produc¬ 
ers  in  accordance  with  this  paragraph. 

(b)  On  or  before  the  last  day  of  each 
month  to  each  producer  for  milk  received 
from  him  during  the  first  15  days  of  the 
month  at  not  less  than  the  Class  II  price 
for  the  preceding  month:  Provided.  That 
with  respect  to  producers  whose  milk  was 
caused  to  be  delivered  to  such  handler  by 
a  cooperative  association  which  is  au¬ 
thorized  to  collect  payments  for  such 
milk,  the  handler  shall,  if  the  cooperative 
association  so  requests,  pay  such  coop¬ 
erative  association  at  least  3  days  before 
the  end  of  the  month,  an  amount  equal 
to  the  sum  of  the  individual  payments 
otherwise  payable  to  such  producers  in 
accordance  wuth  this  paragraph. 

§  905.81  Producer  butterfat  differen¬ 
tial.  In  making  payments  pursuant  to 
§  905.80  (a)  there  shall  be  added  to  or 
subtracted  from  the  uniform  price  for 
each  one-tenth  of  1  percent  that  the 
average  butterfat  content  of  the  milk 
received  from  the  producer  is  above  or 
below  4.0  percent,  an  amount  computed 
by  multiplying  by  1.2  the  simple  aver¬ 
age,  as  computed  by  the  market 
administrator,  of  the  daily  wholesale 
selling  prices  (using  the  midpoint  of  any 
price  range  as  one  price)  of  Grade  A 
(92-score)  bulk  creamery  butter  per 
pound  at  Chicago  as  reported  by  the 
Department  during  the  month,  dividing 
the  resulting  sum  by  10,  and  rounding 
to  the  nearest  one-tenth  of  a  cent. 


8  905.82  ■  Producer-settlement  fund. 
The  market  administrator  shall  establish 
and  maintain  a  separate  fund  known 
as  the  “producer-settlement  fund”,  into 
which  he  shall  deposit  payments  made 
by  handlers  pursuant  to  §§  905.83,  905.61 
(b)  and  905.85  and  out  of  which  he 
shall  make  payments  to  handlers  pur¬ 
suant  to  §§  905.84  and  905.85. 

§  905.83  Payments  to  the  producer- 
settlement  fund.  On  or  before  the  13th 
day  after  the  end  of  the  month  during 
which  the  milk  was  received,  each  han¬ 
dler,  including  a  cooperative  association 
which  is  a  handler,  shall  pay  to  the  mar¬ 
ket  administrator  the  amount,  if  any, 
by  which  the  value  of  the  milk  received 
by  such  handler  from  producers  as  de¬ 
termined  pursuant  to  §  905.70  is  greater 
than  the  amount  required  to  be  paid 
producers  by  such  handler  pursuant  to 
§  905.80  (a). 

8  905.84  Payment  out  of  the  producer- 
settlement  fund.  On  or  ^fore  the  14th 
day  after  the  end  of  the  month  during 
which  the  milk  was  received,  the  market 
administrator  shall  pay  to  each  handler, 
including  a  cooperative  association 
which  is  a  handler,  the  amount,  if  any, 
by  which  the  value  of  the  milk  received 
by  such  handler  from  producers  during 
the  month  as  determined  pursuant  to 
8  905.70  is  less  than  the  amoimt  required 
to  be  paid  producers  by  such  handler 
pursuant  to  §  905.80  (a) :  Provided,  That 
if  the  balance  in  the  producer-settle¬ 
ment  fund  is  insufficient  to  make  all 
payments  pursuant  to  this  paragraph, 
the  market  administrator  shall  reduce 
uniformly  such  payments  and  shall  com¬ 
plete  such  payments  as  soon  as  the  nec¬ 
essary  funds  are  available.  No  handler 
who  has  not  received  the  balance  of  such 
payment  from  the  market  administrator 
shall  be  considered  in  violation  of 
§  905.80  (a)  if  he  reduces  his  payments  to 
producers  by  not  more  than  the  amount 
of  the  reduction  in  payment  from  the 
producer-settlement  fund.  The  handler 
shall  complete  such  payments  to  pro¬ 
ducers  not  later  than  the  date  for  mak¬ 
ing  such  payments,  next  following  after 
the  receipt  of  the  balance  from  the  mar¬ 
ket  administrator. 

§  905.85  Adjustment  of  accounts. 
Whenever  audit  by  the  market  admin¬ 
istrator  of  any  handler’s  reports,  books, 
records,  or  accounts  discloses  errors  re¬ 
sulting  in  moneys  due  (a)  the  market 
administrator  from  such  handler,  (b) 
such  handler  from  the  market  adminis¬ 
trator,  or  (c)  any  producer  or  coopera¬ 
tive  association  from  such  handler,  the 
market  administrator  shall  promptly 
notify  such  handler  of  any  amount  so 
due  and  payment  thereof  shall  be  made 
on  or  before  the  next  date  for  making 
payments  set  forth  in  the  provisions 
under  which  such  error  occurred. 

8  905.86  Marketing  services — (a)  De¬ 
ductions.  Except  as  set  forth  in  para¬ 
graph  (b)  of  this  section,  each  handler, 
in  making  payments  to  producers  (other 
than  himself)  pursuant  to  §  905.80  shall 
deduct  5  cents  per  hundredweight  or  such 
lesser  amount  as  may  be  prescribed  by 
the  Secretary  and  shall  pay  such  deduc¬ 
tions  to  the  market  administrator  on  or 
before  the  15th  day  after  the  end  of  such 


month.  Such  moneys  shall  be  used  by 
the  market  administrator  to  sample,  test, 
and  check  the  weights  of  milk  received 
from  producers  and  to  provide  producers 
with  market  information. 

(b)  Deductions  with  respect  to  mem¬ 
bers  of  a  cooperative  association.  In  the 
case  of  producers  for  whom  a  cooperative 
association  is  actually  performing  the 
services  set  forth  in  paragraph  (a)  of 
this  section,  each  handler  shall  make,  in 
lieu  of  the  deduction  specified  in  para¬ 
graph  (a)  of  this  section,  such  deduc¬ 
tions  from  the  payments  to  be  made  to 
such  producers  as  may  be  authorized  by 
the  membership  agreement  or  marketing 
contract  between  such  cooperative  asso¬ 
ciation  and  such  producers  and  on  or 
before  the  15th  day  after  the  end  of  such 
month  pay  such  deduction  to  the  coop¬ 
erative  association  rendering  such 
services. 

§  905.87  Expense  of  administration. 
As  his  pro  rata  share  of  the  expense  of 
administration  hereof,  each  handler  shall 
pay  to  the  market  administrator  on  or 
before  the  15th  day  after  the  end  of  the 
month,  4  cents  per  hundredweight  or 
such  lesser  amount  as  the  Secretary  may 
prescribe  with  respect  to  all  receipts 
within  the  month  of  (a)  other  source 
milk  which  is  classified  as  Class  I,  and 
(b)  milk  from  producers  including  such 
handler’s  own  production. 

8  905.88  Termination  of  obligation. 
’The  provisions  of  this  section  shall  apply 
to  any  obligation  under  this  order  for 
the  payment  of  money. 

(a)  The  obligation  of  any  handler  to 
pay  money  required  to  be  paid  under  the 
terms  of  this  order  shall,  except  as  pro¬ 
vided  In  paragraphs  (b)  and  (c)  of  this 
section,  terminate  two  years  after  the 
last  day  of  the  calendar  month  during 
which  the  market  administrator  receives 
the  handler’s  utilization  report  on  the 
milk  involved  in  such  obligation,  unless 
within  such  two  year  period  the  market 
administrator  notifies  the  handler  in 
writing  that  such  money  is  due  and  pay¬ 
able.  Service  of  such  notice  shall  be 
complete  upon  mailing  to  the  handler’s 
last  known  address,  and  it  shall  contain 
but  need  not  be  limited  to,  the  following 
information; 

(1)  The  amount  of  the  obligation; 

(2)  The  month  (s)  during  w'hich  the 
milk,  with  respect  to  which  the  obliga¬ 
tion  exists,  was  received  or  handled;  and 

(3)  If  the  obligation  is  payable  to  one 
or  more  producers  or  to  an  association 
of  producers,  the  name  of  such  produc- 
er(s)  or  association  of  producers,  or  if 
the  obligation  is  payable  to  the  market 
administrator,  the  account  for  w^hich  it 
is  to  be  paid. 

(b)  If  a  handler  fails  or  refuses,  with 
respect  to  any  obligation  under  this  or¬ 
der,  to  make  available  to  the  market 

•  administrator  or  his  representative  all 
books  and  records  required  by  this  order 
to  be  made  available,  the  market  admin¬ 
istrator  may,  within  the  two  year  period 
provided  for  in  paragraph  (a)  of  this 
section,  notify  the  handler  in  writing  of 
such  failure  or  refusal.  If  the  market 
administrator  so  notifies  a  handler,  the 
said  two  year  period  with  respect  to  such 
obligation  shall  not  begin  to  run  until 
the  first  day  of  the  calendar  month  fol- 
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lowing  the  month  during  which  all  such 
books  and  records  pertaining  to  such  ob¬ 
ligation  are  made  available  to  the  mar¬ 
ket  administrator  or  his  representatives. 

(c)  Notwithstanding  the  provisions  of 
paragraphs  (a)  and  (b)  of  this  section, 
a  handler’s  obligation  under  this  order 
to  pay  money  shall  not  be  terminated 
with  respect  to  any  transaction  involving 
fraud  or  willful  concealment  of  a  fact, 
material  to  the  obligation,  on  the  part 
of  the  handler  against  whom  the  obliga¬ 
tion  is  sought  to  be  imposed. 

(d)  Any  obligation  on  the  part  of  the 
market  administrator  to  pay  a  handler 
any  money  which  such  handler  claims 
to  be  due  him  under  the  terms  of  this 
order  shall  terminate  two  years  after 
the  end  of  the  calendar  month  during 
which  the  milk  involved  in  the  claim  was 
received  if  an  underpayment  is  claimed, 
or  two  years  after  the  end  of  the  calendar 
month  during  which  the  payment  (in¬ 
cluding  deduction  or  set-off  by  the  mar¬ 
ket  administrator)  was  made  by  the 
handler  if  a  refund  on  such  payment  is 
claimed,  unless  such  handler,  within  the 
applicable  period  of  time,  files,  pursuant 
to  section  8  (c)  (15)  (A)  of  the  act,  a 
petition  claiming  such  money. 

EFFECTIVE  TIME,  SUSPENSION  OR 
TERMINATION 

§  905.90  Effective  time.  The  provi¬ 
sions  hereof  or  any  amendment  hereto 
shall  become  effective  at  such  time  as  the 
Secretary  may  declare  and  shall  continue 
in  force  until  suspended  or  terminated 
pursuant  to  §  905.91. 

§  905.91  Suspension  or  termination. 
The  Secretary  may  suspend  cr  terminate 
this  order  or  any  provision  hereof  when¬ 
ever  he  finds  this  order  or  any  provision 
hereof  obstructs  or  does  not  tend  to 
effectuate  the  declared  policy  of  the  act. 
This  order  shall  terminate  in  any  event 
whenever  the  provisions  of  the  act  au¬ 
thorizing  it  cease  to  be  in  effect. 

§  905.92  Continuing  obligations.  If, 
upon  the  suspension  or  termination  of 
any  or  all  provisions  of  this  order,  there 
are  any  obligations  hereunder  the  final 
accrual  or  ascertainment  of  which  re¬ 
quires  further  acts  by  any  person  (in¬ 
cluding  the  market  administrator),  such 
further  acts  shall  be  performed  notwith¬ 
standing  such  suspension  or  termination. 

§  905.93  Liquidation.  Upon  the  sus¬ 
pension  or  termination  of  the  provisions 
hereof,  except  this  section,  the  market 
administrator,  or  such  other  liquidating 
agent  as  the  Secretary  may  designate, 
shall,  if  so  directed  by  the  Secretary, 
liquidate  the  business  of  the  market 
administrator’s  office,  dispose  of  all  prop¬ 
erty  in  his  possession  or  control,  includ¬ 
ing  accounts  receivable,  and  execute  and 
deliver  all  assignments  or  other  instru¬ 
ments  necessary  or  appropriate  to  effec¬ 
tuate  any  such  disposition.  If  a  liquid¬ 
ating  agent  is  so  designated,  all  assets, 
books,  and  records  of  the  market  ad¬ 
ministrator  shall  be  transferred  prompt¬ 
ly  to  such  liquidating  agent.  If,  upon 
such  liquidation,  the  funds  on  hand  ex¬ 
ceed  the  amounts  required  to  pay  out¬ 
standing  obligations  of  the  office  of  the 
market  administrator  and  to  pay 
necessary  expenses  of  liquidation  and 


distribution,  such  excess  shall  be  dis¬ 
tributed  to  contributing  handlers  and 
producers  in  an  equitable  manner. 

MISCELLANEOUS  PROVISIONS 

§  905.100  Agents.  The  Secretary  may, 
by  designation  in  writing,  name  any 
officer  or  employee  of  the  United  States 
to  act  as  his  agent  or  representative  in 
connection  with  any  of  the  provisions 
hereof. 

§  905.101  Separability  of  provisions. 
If  any  provision  hereof,  or  its  applica¬ 
tion  to  any  person  or  circumstances,  is 
held  invalid,  the  application  of  such  pro¬ 
vision  and  of  the  remaining  provisions 
hereof,  to  other  persons  or  circum¬ 
stances  shall  not  be  affected  thereby. 
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Handling  of  Milk  in  Knoxville,  Tenn., 
Marketing  Area 

DECISION  WITH  RESPECT  TO  PROPOSED  MAR¬ 
KETING  AGREEMENT  AND  PROPOSED  ORDER 

AMENDING  ORDER,  AS  AMENDED 

Pursuant  to  the  provisions  of  the  Agri¬ 
cultural  Marketing  Agreement  Act  of 
1937,  as  amended  (7  U.  S.  C.  601  et  seq.), 
and  the  applicable  rules  of  practice  and 
procedure,  as  amended,  governing  pro¬ 
ceedings  to  formulate  marketing  agree¬ 
ments  and  marketing  orders  (7  CFR,  Part 
900),  a  public  hearing  was  conducted  at 
Knoxville,  Tennessee,  on  February  8  and 
9,  1950,  pursuant  to  notice  thereof  which 
was  issued  on  January  18,  1950  (15  F.  R. 
384)  upon  a  proposed  marketing  agree¬ 
ment  and  a  proposed  amendment  to  the 
order,  as  amended,  regulating  the  han¬ 
dling  of  milk  in  the  Knoxville,  Tennessee, 
marketing  area. 

Preliminary  statement.  The  proposed 
amendment  upon  which  the  hearing  was 
held  was  submitted  by  the  Knoxville  Milk 
Producers  Association. 

The  material  issues  presented  on  the 
record  of  the  hearing  were  whether; 

(1)  The  present  pricing  provisions 
should  be  revised  to  provide  a  lower  pric¬ 
ing  for  Class  n  milk  during  the  flush 
production  months. 

(2)  An  emergency  exists  which  war¬ 
rants  immediate  effectuation  of  the  pro¬ 
posed  amendment  to  the  order  for  a  lower 
pricing  for  Class  II  milk  during  the  flush 
production  months. 

Findings  and  conclusions.  Upon  the 
basis  of  ewdence  introduced  at  the  hear¬ 
ing  and  on  the  record  thereof  with  re¬ 
spect  to  the  aforementioned  issues  it  is 
hereby  found  and  concluded  that; 

(1)  During  the  months  from  the  effec¬ 
tive  date  of  this  amendment  through 
August  1950  all  producer  milk  which  is; 

(a)  Received  at  a  fluid  milk  plant  and 
transferred  as  milk  to  a  nonfluid  milk 
plant  for  condensing  or  for  cheese  utili¬ 
zation,  or  which  is  diverted  direct  from 
the  farm  to  such  outlets  by  a  cooperative 
association  should  be  priced  at  the  Class 
II  price  less  15  cents  and  an  appropriate 
transportation  allowance,  or 

(b)  Used  to  produce  butter  should  be 
priced  on  the  basis  of  90-score  butter  at 
Chicago  plus  10  percent  adjusted  to  a 


4.0  percent  milk  basis,  minus  a  30  cent 
handling  allowance. 

The  order  presently  provides  that  all 
producer  milk  other  than  that  utilized  in 
Class  I  shall  be  priced  on  the  basis  of  the 
arithmetic  average  of  the  basic  prices  re¬ 
ported  to  have  been  paid,  or  to  be  paid, 
per  hundredweight  for  milk  of  4.0  per¬ 
cent  butterfat  content  received  from 
farmers  during  the  delivery  period  at  10 
surrounding  simthern  condenseries  and 
manufacturing  plants. 

Producers  originally  proposed  a  special 
pricing  for  surplus  milk  transferred  or 
diverted  by  a  cooperative  association. 
This  proposal  was  amended  during  the 
course  of  the  hearing  to  provide ; 

(1)  An  allowance  of  15  cents  per  hun¬ 
dredweight  plus  transportation  to  be  de¬ 
ducted  from  the  Class  II  price  for  all  pro¬ 
ducer  milk  received  at  a  fluid  milk  plant 
and  transferred  to  a  nonfluid  milk  plant 
for  condensing  or  cheese  utilization  or  so 
diverted  direct  from  the  farm  to  such 
outlets  by  a  cooperative  association,  and 

(2)  A  pricing  for  all  surplus  milk  dis¬ 
posed  of  for  butter  utilization  based  on 
90-score  butter  at  Chicago,  plus  10  per¬ 
cent,  adjusted  to  a  4.0  percent  milk  basis, 
less  handling  cost. 

The  supply  of  producer  milk  in  the 
market  is  insufficient  to  meet  minimum 
Class  I  requirements  during  the  short 
production  months.  However,  the  pat¬ 
tern  of  production  is  such  that  the  vol¬ 
ume  of  receipts  during  the  flush  produc¬ 
tion  spring  and  summer  months  greatly 
exceeds  such  receipts  during  the  fall  and 
winter  months.  While  receipts  at  this 
time  are  approximately  in  balance  with 
Class  I  requirements  it  is  anticipated 
that  during  the  forthcoming  flush  season 
substantial  quantities  of  producer  milk 
in  excess  of  Class  I  needs  will  be  received 
in  the  market. 

Handlers  have  indicated  that  they  are 
unwilling  to  handle  surplus  milk  at  the 
present  Class  II  price.  They  contend 
that  they  have  no  need  for  producer  milk 
for  manufacturing  uses  and  that  any 
milk  so  handled  is  merely  a  convenience 
to  producers.  Handlers  in  the  market 
have  no  manufacturing  facilities  other 
than  for  ice  cream  and  possibly  some 
cottage  cheese.  They  contend  that  while 
they  could  utilize  substantial  quantities 
of  surplus  producer  butterfat  in  ice 
cream  they  have  no  use  for  the  surplus 
skim  milk.  They  further  contend  that 
the  present  cost  of  producer  milk  in 
Class  II  approximates  the  cost  of  an 
equivalent  amount  of  other  source  but¬ 
terfat  f.  o.  b.  Knoxville  plant.  Accord¬ 
ingly.  they  argue  that  the  utilization  of 
producer  milk  in  Class  II  cannot  be  jus¬ 
tified  unless  they  can  receive  an  allow¬ 
ance  which  would  enable  them  to  break 
even  on  the  operation. 

The  only  available  local  outlet  for  any 
significant  volume  of  whole  milk  is  a 
condensery  operated  at  Greeneville,  Ten¬ 
nessee,  75  miles  from  Knoxville.  The 
record  shows  that  while  this  plant  will 
not  receive  individual  producer  milk 
other  than  from  its  regular  patrons  di¬ 
rect  from  the  farm  it  has  the  capacity  to 
handle  up  to  5,000  gallons  of  producer 
milk  per  day,  if  received  in  bulk  in  tanlis. 

A  cheese  plant  at  Sweetwater,  Tennes¬ 
see,  45  miles  from  Knoxville,  also  has 
capacity  to  handle  some  of  the  surplus 
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milk  as  whole  milk.  However,  the  record 
shows  that  prices  paid  for  milk  received 
at  this  plant  are  considerably  below  the 
prevailing  condensery  prices  and  accord¬ 
ingly  it  is  unlikely  that  any  producer 
milk  could  possibly  be  disposed  of 
through  this  outlet  except  through  direct 
diversion  from  the  farm.  The  only  other 
prospective  outlet  for  producer  milk  is 
a  creamery  located  in  Knoxville  which 
handles  only  butterfat  and  has  no  facili¬ 
ties  for  receiving  whole  milk  or  for  sepa¬ 
rating.  However,  in  order  to  utilize  this 
outlet  producer  milk  must  be  received, 
weighed,  tested,  pasteurized,  separated, 
and  the  butterfat  delivered  to  the  plant, 
all  of  which  involves  substantial  cost. 

The  record  shows  that  handlers  have 
taken  on  a  substantial  number  of  new 
producers  since  the  initiation  of  the  or¬ 
der.  While  they  contend  that  any  sea¬ 
sonal  producer  surplus  handled  during 
the  flush  is  merely  a  convenience  to  pro¬ 
ducers  the  record  shows  that  the  market 
is  still  short  of  milk  during  the  fall  and 
winter  seasons.  The  cost  of  importing 
other  source  milk  for  fluid  uses  during 
the  short  season  can  be  expected  to  be  in 
excess  of  the  order  pricing  for  Class  I 
milk.  Handlers  consequently  benefit  to 
the  extent  of  the  difference  in  the  cost  by 
having  an  available  local  supply.  This 
advantage  should  be  balanced  against 
any  cost  in  handling  the  surplus  during 
the  flush  and  under  the  circumstances  it 
is  illogical  that  handlers  should  feel  it 
necessary  to  be  assured  a  break  even  op¬ 
eration  on  the  handling  of  the  surplus 
alone.  Notwithstanding,  the  record  in¬ 
dicates  the  probability  of  a  surplus  which 
cannot  be  handled  in  local  plants  and 
that  some  price  adjustments  must  be  ac¬ 
corded  to  assure  the  utilization  of  such 
surplus. 

While  handlers  with  ice  cream  opera¬ 
tions  contend  that  they  must  have  a  han¬ 
dling  allowance  to  dispose  of  producer 
surplus  butterfat  in  ice  cream  it  is  be¬ 
lieved  that  the  present  Class  II  price  pro¬ 
motes  such  utilization.  The  record 
shows  that  producer  milk  is  presently 
priced  at  no  greater  than  the  cost  of  an 
equivalent  amount  of  other  source  but¬ 
terfat  f.  0.  b.  plant  dock.  Any  utilization 
of  skim  milk  should  yield  at  least  suflB- 
cient  returns  to  offset  the  cost  of  han¬ 
dling  the  milk.  No  price  concessions 
should  be  granted  which  encourage  in¬ 
complete  utilization  of  producer  skim 
milk.  Accordingly,  it  is  appropriate  that 
milk  which  cannot  be  fully  utilized  by 
handlers  with  ice  cream  operations  be 
diverted  to  outlets  which  are  better  sit¬ 
uated  in  this  respect. 

Handler  interests  at  the  hearing  con¬ 
cluded  that  in  general  surplus  Grade  A 
producer  milk  should  be  worth  the  pre¬ 
vailing  price  for  ungraded  milk.  How¬ 
ever,  they  testified  that  the  outlet  for 
the  bulk  of  the  surplus  producer  milk 
will  receive  no  direct  shipped  milk  other 
than  from  its  regular  producers.  Ac¬ 
cordingly,  additional  costs  must  be  in¬ 
curred  in  receiving,  assembling,  and 
transporting  surplus  milk  from  the  fluid 
milk  plant.  Under  existing  circum¬ 
stances  of  limited  available  outlets  it  is 
concluded  that  temporarily  some  han¬ 
dling  allowance  must  be  granted  on  any 
producer  milk  received  and  transferred 


as  milk.  Since  the  order  has  been  in 
effect  only  since  August  1949  and  there 
has  been  no  opportunity  to  appraise  the 
effect  of  the  seasonal  pricing  plan,  it  is 
concluded  that  any  pricing  adjustment 
on  surplus  milk  adopted  at  this  time 
should  be  limited  to  the  current  surplus 
marketing  season. 

The  purpose  of  the  amendments  pro¬ 
posed  in  this  decision  is  to  encourage 
the  full  utilization  of  all  producer  milk 
in  the  highest  price  classifications  avail¬ 
able.  The  purpose  of  the  amendments 
could  be  defeated  if  handlers  transferred 
or  diverted  producer  milk  for  condens¬ 
ing,  cheese  or  butter  and.  at  the  same 
time,  displaced  such  milk  with  other 
source  milk  in  the  manufacture  of  ice 
cream  or  other  Class  II  products.  It  is, 
therefore,  concluded  that  the  allocation 
provisions  of  the  order  should  be 
amended  to  provide  for  the  subtraction 
of  skim  milk  and  butterfat  in  other 
source  milk  in  series  beginning  with  the 
lowest  price  Class  n  milk. 

Handlers  contend  that  cost  experience 
of  actual  receiving  station  operations 
show  an  average  handling  cost  of  $0,217 
per  hundredweight  and  that  actual 
trucking  costs  run  $0.20  per  mile  for  a 
truckload.  A  review  of  the  cost  data 
introduced  in  evidence  leads  to  the  con¬ 
clusion  that  a  significant  part  of  the 
cost  of  the  fluid  milk  plant  receiving 
operation  should  be  allocated  to  the  fluid 
.  milk  operation.  Accordingly,  it  is  con¬ 
cluded  that  an  allowance  of  15  cents  per 
hundredweight  should  offset  the  added 
cost  of  handling  on  the  milk  received  at 
a  fluid  milk  plant  and  transferred  to  a 
nonfluid  milk  plant  for  condensing  and 
for  cheese  utilization.  The  actual  truck¬ 
ing  cost  experience  seemingly  should  re¬ 
flect  trucking  costs  and  it  is  therefore 
concluded  that  a  trucking  allowance  of 
$0.00187  per  mile  may  be  allowed  on  each 
hundredweight  of  milk  received  at  a 
fluid  milk  plant  and  so  transferred  to 
a  plant  located  more  than  15  miles  and 
less  than  80  miles  from  the  City  Hall  at 
Knoxville,  Tennessee  by  shortest  high¬ 
way  route. 

Milk  transferred  to  a  cheese  plant  is 
Included  in  this  special  pricing  to 
broaden  the  outlet  for  and  encourage 
the  fullest  utilization  of  producer  milk. 
Diversions  by  a  cooperative  association 
are  also  permitted  in  order  to  assure  the 
fullest  utilization  of  producer  milk  at 
the  highest  available  prices.  A  coopera¬ 
tive  association  can  most  readily  concen¬ 
trate  the  surpluses  of  the  several 
handlers  and  consequently  should, 
through  efficiency  of  operation  in  han¬ 
dling  greater  volumes,  be  in  the  best 
position  to  bargain  to  secure  the  highest 
returns  for  producers.  In  view  of  the 
fact  that  handlers  have  indicated  a  dis¬ 
interest  in  handling  surplus  producer 
milk  it  is  particularly  important  that  the 
association  be  in  a  position  to  divert 
surplus  milk  whenever  such  action  would 
result  in  a  greater  net  return  to  produc¬ 
ers.  Any  advantage  in  price  which  the 
association  might  gain  by  diverting  milk 
which  would  otherwise  go  to  other  out¬ 
lets  would  be  reflected  in  higher  net  re¬ 
turns  to  producers. 

Butter  represents  the  residual  utiliza¬ 
tion  for  surplus  producer  milk  in  the 


area.  In  order  that  an  outlet  may  be  as¬ 
sured  for  all  producer  milk  and  to  protect 
handlers  and  the  cooperative  association 
in  its  capacity  as  a  handler  against  un¬ 
reasonable  losses  in  the  handling  of  milk 
for  which  butter  represents  the  only 
available  outlet  it  is  concluded  that  all 
producer  milk  so  utilized  should  be  priced 
on  the  basis  of  90-score  butter  at  Chi¬ 
cago.  plus  10  percent,  adjusted  to  a  4.0 
percent  milk  basis,  less  a  handling  allow¬ 
ance  of  30  cents  per  hundredweight.  The 
greater  handling  allowance  in  this  in¬ 
stance  is  concluded  to  be  necessary -to 
cover  added  costs  associated  with  this 
type  of  butter  operation  peculiar  to  the 
Knoxville  market  which  costs  are  not  in¬ 
curred  in  the  receipt  and  transfer  or 
diversion  of  milk  to  a  manufacturing 
plant  for  condensing  or  cheese  utiliza¬ 
tion.  In  this  connection  it  is  proposed 
that  any  milk  utilized  in  butter  which  is 
later  disposed  of  as  other  than  butter 
shall  be  reclassified  and  paid  for  in  ac¬ 
cordance  with  such  other  use. 

The  price  computed  on  a  4.0  percent 
basis  for  milk  transferred  from  a  fluid 
milk  plant  to  a  manufacturing  plant  for 
condensing  or  for  cheese  utilization  or  so 
diverted  by  a  cooperative  association  and 
for  milk  utilized  in  butter  should  be  ad¬ 
justed  to  reflect  the  weighted  average 
butterfat  content  of  milk  so  utilized. 
Such  differential  for  milk  so  disposed  of 
for  condensing  or  for  cheese  should  be  on 
the  basis  of  92-score  butter  in  the  Chi¬ 
sago  market  plus  10  percent  which  ap¬ 
proximates  the  pricing  of  butterfat  at 
the  Greeneville  condensery.  This  dif¬ 
ferential  should  maintain  the  relation¬ 
ship  existing  between  the  pricing  of  skim 
milk  and  butterfat  in  other  Class  n  uses. 
With  reference  to  milk  utilized  in  butter 
such  differential  should  be  on  a  direct 
ratio  basis  since  the  pricing  established 
for  milk  so  utilized  presumes  no  utiliza¬ 
tion  of  the  skim  milk. 

(2)  An  emergency  exists  which  re¬ 
quires  that  prompt  action  be  taken  to 
amend  the  order  to  effectuate  the  find¬ 
ings  and  conclusions  set  forth  above 
without  allowing  time  for  a  recom¬ 
mended  decision  by  the  Assistant  Admin¬ 
istrator,  Production  and  Marketing  Ad¬ 
ministration,  and  the  filing  of  exception.'; 
thereto.  The  due  and  timely  execution 
of  the  functions  of  the  Secretary  of  Agri¬ 
culture  under  the  act  imperatively  and 
unavoidably  requires  the  omission  of 
such  recommended  decision  and  the  fil¬ 
ing  of  exceptions  thereto. 

The  testimony  shows  that  a  critical 
situation  may  be  precipitated  at  any 
time  and  that  immediate  action  must  be 
taken  if  an  amendment  is  to  meet  ef¬ 
fectively  the  urgent  supply  and  demand 
problem  sought  to  be  alleviated.  Any  de¬ 
lay  beyond  April  1,  1950,  in  effectuating 
the  needed  changes  in  the  order  would 
endanger  the  full  utilization  of  all  milk 
produced  for  sale  in  the  marketing  area, 
disrupt  orderly  marketing,  and  be  con¬ 
trary  to  the  public  interest. 

The  omission  of  the  recommended  de¬ 
cision  and  the  filing  of  exceptions  was 
requested  on  the  record.  There  was  no 
testimony  in  opposition  to  this  request. 

General  findings,  (a)  The  proposed 
marketing  agreement  and  the  order,  as 
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amended,  and  as  hereby  proposed  to  be 
further  amended,  and  all  of  the  terms 
and  conditions  thereof  will  tend  to  ef¬ 
fectuate  the  declared  policy  of  the  act; 

(b)  The  parity  prices  of  milk  as  de¬ 
termined  pursuant  to  section  2  of  the  act 
are  not  reasonable  in  view  of  the  price 
of  feeds,  available  supplies  of  feeds  and 
other  economic  conditions  which  affect 
market  supply  of  and  demand  for  milk  in 
the  marketing  area,  and  the  minimum 
prices  specified  in  the  proposed  market¬ 
ing  agreement  and  in  the  order,  as 
amended,  and  as  hereby  proposed  to  be 
further  amended,  are  such  prices  as  will 
refiect  the  aforesaid  factors,  insure  a  suf¬ 
ficient  quantity  of  pure  and  wholesome 
milk  and  be  in  the  public  interest;  and 

(c)  The  proposed  marketing  agree¬ 
ment  and  the  order,  as  amended  and  as 
hereby  proposed  to  be  further  amended, 
will  regulate  the  handling  of  milk  in  the 
same  manner  as,  and  are  applicable  only 
to  persons  in  the  respective  classes  of 
Industrial  and  commercial  activity  speci¬ 
fied  In  the  said  marketing  agreement 
upon  which  a  hearing  has  been  held. 

Rulings  on  proposed  findings  and  con~ 
elusions.  Written  arguments  and  pro¬ 
posed  findings  and  conclusions  submitted 
on  behalf  of  interested  persons  were  con¬ 
sidered,  along  with  the  evidence  in  the 
record,  in  making  the  findings  and  reach¬ 
ing  the  conclusions  herein  set  forth.  To 
the  extent  that  the  proposed  findings 
and  conclusions  differ  from  the  findings 
and  conclusions  contained  herein,  the 
specific  or  implied  requests  to  make  such 
findings  are  denied  because  of  the  rea¬ 
sons  stated  in  support  of  the  findings  and 
conclusions  in  this  decision. 

Determination  of  representative  period. 
The  month  of  February  1950  is  hereby 
determined  to  be  the  representative  pe¬ 
riod  for  the  purpose  of  ascertaining 
whether  the  issuance  of  an  order  amend¬ 
ing  the  order,  as  amended,  regulating  the 
handling  of  milk  in  the  Knoxville,  Ten¬ 
nessee  marketing  area  in  the  manner  set 
forth  in  the  attached  amending  order  is 
approved  or  favored  by  producers  who 
during  such  period  were  engaged  in  the 
production  of  milk  for  sale  in  the  mar¬ 
keting  area  specified  in  such  marketing 
order,  as  amended. 

Annexed  hereto  and  made  a  part 
hereof  are  two  documents  entitled  re¬ 
spectively  “Marketing  agreement  reg¬ 
ulating  the  handling  of  milk  in  the 
Knoxville,  Tennessee,  marketing  area,” 
and  “Order  amending  the  order,  as 
amended,  regulating  the  handling  of 
milk  in  the  Knoxville,  Tennessee,  mar¬ 
keting  area,”  which  have  been  decided 
upon  as  the  detailed  and  appropriate 
means  of  effectuating  the  foregoing  con¬ 
clusions.  These  documents  shall  not  be- 
.  come  effective  unless  and  until  the 
requirements  of  §  900.14  of  the  rules  of 
practice  and  procedure,  as  amended, 
governing  proceedings  to  formulate  mar¬ 
keting  agreements  and  orders  have  been 
met. 

It  is  hereby  ordered.  That  all  of  this 
decision,  except  the  attached  marketing 
agreement,  be  published  in  the  Federal 
Register.  The  regulatory  provisions  of 
said  marketing  agreement  are  identical 


with  those  contained  in  the  order,  as 
amended,  and  as  hereby  proposed  to  be 
further  amended  by  the  attached  order 
which  will  be  published  with  this  deci¬ 
sion. 

This  decision  filed  at  Washington, 
D.  C.,  this  8th  day  of  March  1950. 

[seal]  K.  T.  Hutchinson, 

Acting  Secretary  of  Agriculture. 

Order  Amending  the  Order,  as  Amended, 

Regulating  the  Handling  of  Milk  in  the 

Knoxville,  Tennessee,  Marketing  Area' 

§  988.0  Findings  and  determinations. 
The  findings  and  determinations  herein¬ 
after  set  forth  are  supplementary  and 
in  addition  to  the  findings  and  determi¬ 
nations  previously  made  in  connection 
with  the  issuance  of  the  aforesaid  order 
and  of  each  of  the  previously  issued 
amendments  thereto;  and  all  of  said  pre¬ 
vious  findings  and  determinations  are 
hereby  ratified  and  affirmed,  except  inso¬ 
far  as  such  findings  and  determinations 
may  be  in  conflict  with  the  findings  and 
determinations  s6t  forth  herein. 

(a)  Findings  upon  the  basis  of  the 
hearing  record.  Pursuant  to  the  pro¬ 
visions  of  the  Agricultural  Marketing 
Agreement  Act  of  1937,  as  amended  (7 
U.  S.  C.  601  et  seq.),  and  the  applicable 
rules  of  practice  and  procedure,  as 
amended,  governing  the  formulation  of 
marketing  agreements  and  marketing 
orders  (7  CFR,  Part  900),  a  public  hear¬ 
ing  was  held  upon  certain  proposed 
amendments  to  the  tentative  marketing 
agreement  and  to  the  order,  as  amended, 
regulating  the  handling  of  milk  in  the 
Knoxville,  Tennessee,  marketing  area. 
Upon  the  basis  of  -the  evidence  intro¬ 
duced  at  such  hearing  and  the  record 
thereof,  it  is  found  that: 

(1)  The  said  order,  as  amended,  and 
as  hereby  further  amended,  and  all  of 
the  terms  and  conditions  thereof,  will 
tend  to  effectuate  the  declared  policy  of 
the  act; 

(2)  The  parity  prices  of  milk  as  de¬ 
termined  pursuant  to  section  2  of  the  act 
are  not  reasonable  in  view  of  the  price 
of  feeds,  available  supplies  of  feeds  and 
other  economic  conditions  which  affect 
market  supplies  of  and  demand  for  milk 
in  the  marketing  area,  and  the  mini¬ 
mum  prices  specified  in  the  order,  as 
amended,  and  as  hereby  further  amend¬ 
ed,  are  such  prices  as  will  refiect  the 
aforesaid  factors,  insure  a  sufficient 
quantity  of  pure  and  wholesome  milk 
and  be  in  the  public  interest;  and 

(3)  The  said  order,  as  amended,  and 
as  hereby  further  amended,  regulates 
the  handling  of  milk  in  the  same  man¬ 
ner  as  and  is  applicable  only  to  persons 
in  the  respective  classes  of  industrial  and 
commercial  activity  specified  in  a  mar¬ 
keting  agreement  upon  which  a  hearing 
has  been  held. 


*  This  order  shall  not  become  effective  un¬ 
less  and  until  the  requirements  of  §  900.14 
of  the  rules  of  practice  and  procedure,  as 
amended,  governing  proceedings  to  formulate 
marketing  agreements  and  orders  have  been 
met. 


•  ORDER  relative  TO  HANDLING 

It  is  therefore  ordered.  That  on  and 
after  the  effective  date  hereof  the 
handling  of  milk  in  the  Knoxville,  Ten¬ 
nessee,  marketing  area  shall  be  in  con¬ 
formity  to  and  in  compliance  with  the 
terms  and  conditions  of  the  aforesaid 
order,  as  amended,  and  as  hereby  further 
amended,  and  the  aforesaid  order,  as 
amended,  is  hereby  further  amended  as 
follows; 

1.  Add  the  following  proviso  to 
§  988.5  (b)  (2): 

Provided,  That  during  the  delivery  pe¬ 
riods  from  the  effective  date  hereof 
through  August  1950  the  price  per  hun¬ 
dredweight  for  all  milk  received  at  a  fluid 
milk  plant  and  transferred  as  milk  to  a 
nonfiuid  milk  plant,  located  more  than 
15  miles  but  less  than  80  miles  from  the 
City  Hall  at  Knoxville,  Tennessee,  by 
shortest  highway  route,  for  condensing 
or  for  cheese  utilization,  or  diverted  di¬ 
rect  from  the  farm  to  such  outlets  by 
a  cooperative  association,  shall  be  the 
price  computed  above  less  15  cents  and 
an  allowance  of  $0.00187  per  hundred¬ 
weight  for  each  mile  of  such  distance 
between  the  City  Hall  at  Knoxville,  Ten¬ 
nessee,  and  the  nonfiuid  milk  plant: 
And  provided  further.  That  the  price  per 
hundredweight  of  all  milk  used  to  pro¬ 
duce  butter  during  such  delivery  periods 
shall  be  computed  as  follows:  Multiply 
by  4.0  the  arithmetical  average  of  daily 
wholesale  prices  per  pound  of  90-score 
butter  in  the  Chicago  market,  as  reported 
by  the  Department  of  Agriculture  during 
the  delivery  period,  add  10  percent  there¬ 
of,  and  then  deduct  30  cents. 

2.  Delete  the  period  at  the  end  of 
§  988.5  (c)  (2)  and  add  the  following 
proviso: 

Provided,  That  during  the  delivery  pe¬ 
riods  from  the  effective  date  hereof 
through  August  1950  the  butterfat  dif¬ 
ferential  to  handlers  on  all  milk  received 
at  a  fluid  milk  plant  and  transferred 
as  milk  to  a  nonfiuid  milk  plant  located 
more  than  15  miles  but  less  than  80 
miles  from  the  City  Hall  at  Knoxville, 
Tennessee,  by  shortest  highway  route, 
for  condensing  or  for  cheese  utilization 
or  diverted  direct  from  the  farm  to  such 
outlets  by  a  cooperative  association,  shall 
be  calculated  as  follows:  Multiply  by  1.1 
the  average  daily  wholesale  price  per 
pound  of  92-score  butter  in  the  Chicago 
market,  as  reported  by  the  Department 
of  Agriculture  during  the  delivery  pe¬ 
riod,  and  divide  the  result  by  10:  And 
provided  further.  That  for  all  milk  used 
to  produce  butter  during  such  delivery 
periods  the  butterfat  differential  to  han¬ 
dlers  shall  be  calculated  by  dividing  the 
price  computed  for  such  use  as  set  forth 
in  §  988.5  (b)  (2)  by  40. 

3.  Delete  subdivision  (ii)  of  §  988.4  (f) 
(1)  and  substitute  therefor  the  follow¬ 
ing: 

(ii)  Subtract  from  the  pounds  of  skim 
milk  remaining  in  each  class,  in  series 
beginning  with  the  lowest  price  Class  II 
milk,  the  pounds  of  skim  milk  in  other 
source  milk; 

[P.  R.  Doc.  60-2011;  Filed.  Mar.  13,  1950; 

8:48  a.  m.] 
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NOTICES 


DEPARTMENT  OF  THE  INTERIOR 

Bureau  of  Land  Management 

Nevada 

CLASSIFICATIOW  ORDER 

February  24,  1950. 

1.  Pursuant  to  the  authority  dele¬ 
gated  to  me  by  the  Director,  Bureau  of 
Land  Management,  by  Order  No.  319 
dated  July  19,  1948  (43  CFR  60.451  (b) 
(3),  13  F.  R.  4278),  I  hereby  classify  un¬ 
der  the  Small  Tract  Act  of  June  1,  1938 
(52  Stat.  609),  as  amended  July  14.  1945 
(59  Stat.  467,  43  U.  S.  C.  section  682a), 
as  hereinafter  indicated,  the  following 
described  land  in  the  Nevada  land  dis¬ 
trict,  embracing  approximately  40 
acres, 

Nevada  Small  Teact  Classification  No.  64 
For  lease  for  homesltea  only: 

T.  22  S.,  R.  61  E..  M.  D.  M.,  Sec.  3,  SW>4SE*/4 

This  land  is  situated  in  Clark  County, 
Nevada,  and  approximately  6  miles  from 
the  City  of  Las  Vegas,  Nevada.  A 
county  highway  extends  along  the  south 
side  of  the  land  and  connects  with  the 
main  highway  from  Las  Vegas  to  Los 
Angeles,  California.  The  area  is  one 
that  is  used  extensively  for  health  and 
recreational  purposes. 

2.  As  to  applications  regularly  filed 
prior  to  9:00  a.  m.,  March  18,  1949,  and 
are  for  the  type  of  site  for  which  the 
land  is  classified,  this  order  shall  become 
effective  upon  the  date  it  is  signed. 

3.  As  to  the  land  not  covered  by  ap¬ 
plications  referred  to  in  paragraph  2, 
this  order  shall  not  become  effective  to 
permit  leasing  under  the  Small  Tract 
Act  until  10:00  a.  m.,  April  28, 1950.  At 
that  time  such  land  shall,  subject  to 
valid  existing  rights,  become  subject  to 
application  as  follows: 

(a)  Ninety-day  preference  period  for 
qualified  veterans  of  World  War  II  from 
10:00  a.  m.,  April  28,  1950,  to  the  close 
of  business  on  July  27,  1950. 

(b)  Advance  period  for  veterans’ 
simultaneous  filings  from  9:00  a.  m., 
March  18,  1949,  to  10:00  a.  m.,  April 
28,  1950. 

4.  Any  of  the  land  remaining  unappro¬ 
priated  shall  become  subject  to  applica¬ 
tion  under  the  Small  Tract  Act  by  the 
public  generally,  commencing  at  10:00 
a.  m.,  July  28,  1950. 

(a)  Advance  period  for  simultaneous 
nonpreference  filings  from  9:00  a.  m., 
March  18,  1949,  to  10:00  a.  m.,  July  28, 
1950. 

5.  Applications  filed  within  the  periods 
mentioned  in  paragraphs  3  (b)  and  4  (a) 
will  be  treated  as  simultaneously  filed. 

A  veteran  shall  accompany  his  appli¬ 
cation  with  a  complete  photostatic,  or 
other  copy  (both  sides),  of  his  certificate 
of  honorable  discharge,  or  of  an  official 
document  of  his  branch  of  the  service 
which  shows  clearly  his  honorable  dis¬ 
charge  as  defined  in  §  181.36  of  Title  43 
of  the  Code  of  Federal  Regulations,  or 
constitutes  evidence  of  other  facts  upon 


which  the  claim  for  preference  is  based 
and  which  shows  clearly  the  period  of 
service.  Other  persons  claiming  credit 
for  service  of  veterans  must  furnish  like 
proof  in  support  of  their  claims.  Persons 
asserting  preference  rights,  through  set¬ 
tlement  or  otherwise,  and  those  having 
equitable  claims,  shall  accompany  their 
applications  by  duly  corroborated  state¬ 
ments  in  .support  thereof,  setting  forth 
in  detail  all  facts  relevant  to  their  claims. 

6.  All  of  the  land  will  be  leased  in 
tracts  of  approximately  2^4  acres,  each 
being  approximately  330  by  330  feet. 

7.  Preference  right  leases  referred  to 
in  paragraph  2  will  be  issued  for  the  land 
described  in  the  application,  provided 
the  tract  conforms  to  or  is  made  to  con¬ 
form  to  the  area  and  the  dimension 
specified  in  paragraph  6. 

8.  Leases  will  be  for  a  period  of  five 
yesu-s  at  an  annual  rental  of  $5.00  pay¬ 
able  for  the  entire  lease  period  in  ad¬ 
vance  of  the  issuance  of  the  lease. 

9.  Tracts  will  be  subject  to  rights-of- 
way  for  road  purposes  and  public  utili¬ 
ties,  as  follows: 

33  feet  along  the  west,  north  and  east  sides 
of  the  subdivision, 

16)4  ^eet  sdong  the  west  side  of  the 
Ei/2SW14SE>4, 

16  >2  ^eet  along  the  east  side  of  the 
w»/2Swy4SEV4. 

Tracts  are  also  subject  to  all  existing 
rights-of-way  and  to  a  county  highway 
extending  along  the  south  side  of  the 
subdivision. 

Such  rights-of-way  may  be  utilized  by 
the  Federal  Government,  or  the  State, 
county  or  municipality  in  which  the 
tract  is  situated. 

10.  All  inquiries  relating  to  these  lands 
should  be  addressed  to  the  Acting  Man¬ 
ager,  Nevada  Land  and  Survey  Office, 
“Reno,  Nevada. 

L.  T.  Hoffman, 
Regional  Administrator. 

(F.  R.  Doc.  60-2026:  Piled,  Mar.  13,  1950; 

8:54  p.  m.] 


Nevada 

CLASSIFICATION  ORDER 

February  24,  1950, 

1.  Pursuant  to  the  authority  delegated 
to  me  by  the  Director,  Bureau  of  Land 
Management,  by  Order  No.  319  dated 
July  19,  1948  (43  CFR  50.451  (b)  (3), 
13  F.  R.  4278),  I  hereby  classify  under 
the  Small  Tract  Act  of  June  1.  1938  (52 
Stat.  609),  as  amended  July  14,  1945  (59 
Stat.  467,  43  U.  S.  C.  section  682a),  as 
hereinafter  indicated,  the  following  de¬ 
scribed  land  in  the  Nevada  land  district, 
embracing  approximately  160  acres, 
Nevada  Small  Tract  (^labsification  No.  65 
For  lease  for  homesites  only: 

T.  20  S..  R.  60  E.,  M.  D.  M., 

Sec.  36,  S)4Si4. 

This  land  adjoins  the  townsite  of  Las 
Vegas  in  CHark  County,  Nevada,  Las 
Vegas  is  one  of  the  largest  towns  in 


Nevada  and  has  all  of  the  usual  facili¬ 
ties,  such  as  schools,  churches,  etc.  The 
land  can  be  reached  over  a  paved  road 
that  extends  along  the  southern  side  of 
the  land.  Domestic  water  may  be  ob¬ 
tained  from  wells.  The  area  is  one  that 
is  used  extensively  for  health  and  recre¬ 
ational  purposes. 

2.  As  to  applications  regularly  filed 
prior  to  10:00  a.  m.,  February  16,  1950, 
and  are  for  the  type  of  site  for  which 
the  land  is  classified,  this  order  shall 
become  effective  upon  the  date  it  is 
signed. 

3.  As  to  the  land  not  covered  by  appli¬ 
cations  referred  to  in  paragraph  2,  this 
order  shall  not  become  effective  to  permit 
leasing  under  the  Small  Tract  Act  imtil 
10:00  a.  m.,  April  28,  1950.  At  that  time 
such  land  shall,  subject  to  valid  existing 
rights,  become  subject  to  application  as 
follows: 

(a)  Ninety-day  preference  period  for 
qualified  veterans  of  World  War  II  from 
10:00  a.  m.,  April  28,  1950,  to  the  close  of 
business  on  July  27,  1950. 

(b)  Advance  period  for  veterans’ 
simultaneous  filings  from  10:00  a.  m., 
February  16,  1950,  to  10:00  a.  m.,  April 
28,  1950. 

4.  Any  of  the  land  remaining  unap¬ 
propriated  shall  become  subject  to  appli¬ 
cation  under  the  Small  Tract  Act  by  the 
public  generally,  commencing  at  10:00 
a.  m.,  July  28,  1950. 

(a)  Advance  period  for  simultaneous 
nonpreference  filings  from  10:00  a.  m., 
February  16,  1950  to  10:00  a.  m.,  July  28, 
1950. 

5.  Applications  filed  within  the  periods 
mentioned  in  paragraphs  3  (b)  and  4  (a) 
will  be  treated  as  simultaneously  filed. 

A  veteran  shall  accompany  his  appli¬ 
cation  with  a  complete  photostatie,  or 
other  copy  (both  sides) ,  of  his  certificate 
of  honorable  discharge,  or  of  an  official 
document  of  his  branch  of  the  service 
which  shows  clearly  his  honorable  dis¬ 
charge  as  defined  in  5  181.36  of  Title  43 
of  the  Code  of  Federal  Regulations,  or 
constitutes  evidence  of  other  facts  upon 
which  the  claim  for  preference  is  based 
and  which  shows  clearly  the  period  of 
service.  Other  persons  claiming  credit 
for  service  of  veterans  must  furnish  like 
proof  in  support  of  tljf  ir  claims.  Persons 
asserting  preference  rights,  through  set¬ 
tlement  or  otherwise,  and  those  having 
equitable  claims,  shall  accompany  their 
applications  by  duly  corroborated  state¬ 
ments  In  support  thereof,  setting  forth 
in  detail  all  facts  relevant  to  their  claims. 

6.  All  of  the  land  will  be  leased  in  tracts 
of  approximately  2^/2  acres,  each  being 
approximately  330  by  330  feet. 

7.  Preference  right  leases  referred  to 
in  paragraph  2  will  be  issued  for  the 
land  described  in  the  application,  pro¬ 
vided  the  tract  conforms  to  or  is  made 
to  conform  to  the  area  and  the  dimen¬ 
sions  specified  in  paragraph  6. 

8.  Leases  will  be  for  a  period  of  five 
years  at  an  annual  rental  of  $5.00  pay¬ 
able  for  the  entire  lease  period  in  advance 
of  the  issuance  of  the  lease. 
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9.  Tracts  will  be  subject  to  rights-of- 
way  for  road  purposes  and  public  utilities, 
as  follows: 

33  feet  along  the  north,  east  and  west  sides 
of  the  tract, 

16Vi  f®®t  along  the  south  side  of  the 
N»/2N>/2, 

16V^  feet  along  the  north  side  of  the 
SMiSVa, 

16  Vi  feet  along  the  west  side  of  SEV4SEV4, 
SWV4SEV4  and  SE«4SWV4, 

16Vi  feet  along  the  east  side  of  SWV4SWV4. 
SEViSWVi  and  SWViSEy*. 

Tracts  will  also  be  subject  to  any  ex¬ 
isting  rights-of-way  or  reservations. 

Such  rights-of-way  may  be  utilized  by 
the  Federal  Government,  or  the  State, 
county  or  municipality  in  which  the  tract 
is  situated,  or  by  any  agency  thereof. 

10.  All  inquiries  relating  to  these  lands 
should  be  addressed  to  the  Acting  Man¬ 
ager,  Nevada  Land  and  Survey  Office, 
Reno,  Nevada. 

L.  T.  Hoffman, 
Regional  Administrator. 

[F.  R.  Doc.  50-2027:  Filed,  Mar.  13,  1950; 

8:54  a.  m.] 


Nevada 

CLASSIFICATION  ORDER 

February  24,  1950. 

1.  Pursuant  to  the  authority  delegated 
to  me  by  the  Director,  Bureau  of  Land 
Management,  by  Order  No.  319  dated 
July  19,  1948  (43  CFR  50.451  (b)  (3),  13 
F,  R.  4278),  I  hereby  classify  under  the 
Small  Tract  Act  of  June  1,  1938  (52  Stat. 
609),  as  amended  July  14,  1945  (59  Stat. 
467,  43  U.  S.  C.  section  682a),  as  herein¬ 
after  indicated,  the  following  described 
land  in  the  Nevada  land  district,  embrac¬ 
ing  approximately  40  acres, 

Nevada  Small  Tract  Classification  No.  56 

For  lease  for  homesltes  only: 

T.  22  S.,  R.  61  E.,  M.  D.  M., 

Sec.  4.  SWy4SE>4 

The  land  is  situated  in  Clark  County, 
Nevada,  approximately  6  miles  south  of 
the  City  of  Las  Vegas,  Nevada,  one  of 
the  largest  towns  in  the  state.  It  can 
be  reached  over  the  main  Las  Vegas-Los 
Angeles  Highway  and  thence  by  paved 
county  highway.  The  area  is  one  that 
is  used  extensively  for  health  and  recrea¬ 
tion  and  has  an  ideal  winter  climate. 

2.  As  to  applications  regularly  filed 
prior  to  10:15  a.  m.,  November  24,  1948, 
and  are  for  the  type  of  site  for  w'hich 
the  land  is  classified,  this  order  shall  be¬ 
come  effective  upon  the  date  it  is  signed. 

3.  As  to  the  land  not  covered  by  appli¬ 
cations  referred  to  in  paragraph  2,  this 
order  shall  not  become  effective  to  per¬ 
mit  leasing  under  the  Small  Tract  Act 
until  10:00  a.  m.,  April  28, 1950.  At  that 
time  such  land  shall,  subject  to  valid 
existing  rights,  become  subject  to  appli¬ 
cation  as  follows: 

(a)  Ninety-day  preference  period  for 
qualified  veterans  of  World  War  II  from 
10:00  a.  m.,  April  28,  1950,  to  the  close  of 
business  on  July  27,  1950. 

(b)  Advance  period  for  veterans’ 
simultaneous  filings  from  10:15  a.  m., 
November  24,  1948,  to  10:00  a.  m.,  April 
28,  1950. 

4.  Any  of  the  land  remaining  unappro¬ 
priated  shall  become  subject  to  applica- 

No.  49 - 14 


tion  under  the  Small  Tract  Act  by  the 
public  generally,  commencing  at  10:00 
a.  m.,  July  28,  1950. 

(a)  Advance  period  for  simultaneous 
nonpreference  filings  from  10:15  a.  m., 
November  24, 1948,  to  10:00  a.  m.,  July  28, 
1950. 

5.  Applications  filed  within  the  periods 
mentioned  in  paragraphs  3  (b)  and  4  (a) 
will  be  treated  as  simultaneously  filed. 

A  veteran  shall  accompany  his  appli¬ 
cation  with  a  complete  photostatic,  or 
other  copy  (both  sides),  of  his  certificate 
of  honorable  discharge,  or  of  an  official 
document  of  his  branch  of  the  service 
which  shows  clearly  his  honorable  dis¬ 
charge  as  defined  in  §  181.36  of  Title  43 
of  the  Code  of  Federal  Regulations,  or 
constitutes  evidence  of  other  facts  upon 
which  the  claim  for  preference  is  based 
and  which  shows  clearly  the  period  of 
service.  Other  persons  claiming  credit 
for  service  of  veterans  must  furnish  like 
proof  in  support  of  their  claims.  Per¬ 
sons  asserting  preference  rights,  through 
settlement  or  otherwise,  and  those  hav¬ 
ing  equitable  claims,  shall  accompany 
their  applications  by  duly  corroborated 
statements  in  support  thereof,  setting 
forth  in  detail  all  facts  relevant  to  their 
claims. 

6.  All  of  the  land  will  be  leased  in 
tracts  of  approximately  2*/2  acres,  each 
being  approximately  330  by  330  feet. 

7.  Preference  right  leases  referred  to 
in  paragraph  2  will  be  issued  for  the 
land  described  in  the  application,  pro¬ 
vided  the  tract  conforms  to  or  is  made 
to  conform  to  the  area  and  the  dimension 
specified  in  paragraph  6. 

8.  Leases  will  be  for  a  period  of  five 
years  at  an  annual  rental  of  $5.00  pay¬ 
able  for  the  entire  lease  period  in  ad¬ 
vance  of  the  issuance  of  the  lease. 

9.  Tracts  will  be  subject  to  rights-of- 
way  for  road  purposes  and  public  utili¬ 
ties,  as  follows: 

33  feet  along  the  east  and  west  sides  of 
the  subdivision, 

16*4  feet  along  the  north  side  of  the  sub¬ 
division, 

16>4  feet  along  the  west  side  of  the 
Ei/aSWi.iSEti, 

16  Va  feet  along  the  east  side  of  the 

wy2Swy4SEy4. 

Such  rights-of-way  may  be  utilized  by 
the  Federal  Government,  or  the  State, 
county  or  municipality  in  which  the  tract 
is  situated,  or  by  any  agency  thereof. 

Tracts  will  also  be  subject  to  all  exist¬ 
ing  rights-of-way,  including  a  county 
highway  that  extends  along  the  south 
side  of  the  subdivision. 

10.  All  inquiries  relating  to  these  lands 
should  be  addressed  to  the  Acting  Man¬ 
ager,  Nevada  Land  and  Survey  Office, 
Reno,  Nevada. 

L.  T.  Hoffm.an, 
Regional  Administrator. 

IF.  R.  Doc.  50-2028:  Piled,  Mar.  13,  1950: 

8:55  a.  m.] 


New  Mexico 

STOCK  driveway  WITHDRAWAL  NO.  81,  NEW 
MEXICO  NO.  12,  REDUCED 

March  7, 1950. 

By  virtue  of  the  authority  contained  in 
section  10  of  the  act  of  December  29, 


1916,  39  Stat.  865,  43  U.  S.  C.  300,  and  In 
accordance  with  Departmental  Order  No. 
2468  (80)  (i),  of  August  30,  1948,  it  is 
ordered  as  follows: 

The  orders  of  the  Secretary  and  the 
First  Assistant  Secretary  of  the  Interior 
dated  April  29,  1919,  November  1,  1922, 
and  May  19, 1925,  establishing  and  modi¬ 
fying  Stock  Driveway  Withdrawal  No.  81, 
New  Mexico  No.  12,  are  hereby  revoked 
so  far  as  they  affect  the  following-de¬ 
scribed  lands: 

New  Mexico  Principal  Meridi.'.n 

T.  18  N.,  R.  1  W., 

Sec.  5,  Wi/a: 

Sec.  6,  Ei/z. 

T.  19  N.,  R.  1  W., 

Sec.  6,  E'/^: 

S?c.  7,  lots  1,  3,  and  Ey2NEV4: 

Sec.  8,  WJ/a  and  SEVi: 

Secs.  17,  20  and  29. 

T.  20  N.,  R.  1  W., 

Sec.  3,  SW»/4  and  Si/aSEVi; 

Sec.  4,  SEV4: 

Sec.  5,  lots  2,  3,  4,  SWV4NE^^,  Sy2NW»4  and 
Ny2SWl^: 

Sec.  6,  lot  6: 

Sec.  7,  lot  1.  N'/aSEVi  and  SEV4SE>4: 

Sec.  8,  S 1/2  N 1/2  and  SWi^; 

Sec.  9,  WygNEi^  and  SyzNWti: 

Sec.  10,  N’/aNEVi  and  NEl^NW^^; 

Sec.  11,  Ni/aNJ/z; 

Sec.  17,  WJ/aWi/z: 

Sec.  18,  lots  2,  6,  7,  Ei^wya  and  EJ/j: 

Sec.  20,  lots  4,  5  and  Wy2NW^^: 

Sec.  29,  lot  2: 

Sec.  30,  lots  3,  9  and  10: 

Sec.  31,  lots  1,  2,  sy2NE^^  and  SE«4.  ' 

The  acres  described  aggregate  6,112.24 
acres. 

The  lands  described  were  Included  In 
New  Mexico'  Grazing  District  No.  1,  es¬ 
tablished  by  the  Acting  Secretary  of  the 
Interior  on  June  12,  1941.  They  are 
primarily  grazing  in  character. 

This  order  shall  not  otherwise  become 
effective  to  change  the  status  of  such 
lands  until  10:00  a.  m.  on  the  35th  day 
after  the  date  of  this  order.  At  that 
time  the  said  lands  shall,  subject  to  valid 
existing  rights  and  the  provisions  of  ex¬ 
isting  withdrawals,  become  subject  to 
application,  petition,  location,  and  selec¬ 
tion  as  follows: 

(a)  Ninety-one  day  period  for  prefer¬ 
ence-right  filings.  For  a  period  of  91 
days,  commencing  at  the  hour  and  on 
the  day  specified  above,  the  public  lands 
affected  by  this  order  shall  be  subject  only 
to  (1)  application  under  the  homestead 
or  the  desert-land  laws  or  the  Small 
Tract  Act  of  June  1,  1938,  52  Stat.  609 
(43  U.  S.  C.  682a),  as  amended,  by  quali¬ 
fied  veterans  of  World  War  II  and  other 
qualified  persons  entitled  to  preference 
under  the  act  of  September  27,  1944, 
58  Stat.  747  (43  .U.  S.  C.  279-284),  as 
amended,  subject  to  the  requirements  of 
applicable  law,  and  (2)  application  un¬ 
der  any  applicable  public-land  law,  based 
on  prior  existing  valid  settlement  rights 
and  preference  rights  conferred  by  exist¬ 
ing  laws  or  equitable  claims  subject  to 
allowance  and  confirmation.  Applica¬ 
tions  under  subdivision  ( 1 )  of  this  para¬ 
graph  shall  be  subject  to  applications 
and  claims  of  the  classes  described  in 
subdivision  (2)  of  this  paragraph.  All 
applications  filed  under  this  paragraph 
either  at  or  before  10:00  a.  m.  on  the 
35th  day  after  the  date  of  this  order 
shall  be  treated  as  though  filed  simul- 
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taneously  at  that  time.  All  applications 
filed  under  this  paragraph  after  10:00 
a.  m.  on  the  said  35th  day  shall  be  con¬ 
sidered  in  the  order  of  filing. 

(b)  Date  for  non-preference-right 
filings.  Commencing  at  10:00  a.  m.  on 
the  126th  day  after  the  date  of  this  or¬ 
der.  any  lands  remaining  unappropriated 
shall  become  subject  to  such  application, 
petition,  location,  selection,  or  other  ap¬ 
propriation  by  the  public  generally  as 
may  be  authorized  by  the  public -land 
laws.  All  such  applications  filed  either 
at  or  before  10:00  a.  m.  on  the  126th 
day  after  the  date  of  this  order,  shall  be 
treated  as  though  filed  simultaneously 
at  the  hour  specified  on  such  126th  day. 
All  applications  filed  thereafter  shall  be 
considered  in  the  order  of  filing. 

A  veteran  shall  accompany  his  appli¬ 
cation  with  a  complete  photostatic,  or 
other  copy  (both  sides),  of  his  certifi¬ 
cate  of  honorable  discharge,  or  of  an  oflB- 
cial  document  of  his  branch  of  the  serv¬ 
ice  which  shows  clearly  his  honorable 
discharge  as  defined  in  §  181.36  of  Title 
43  of  the  Code  of  Federal  Regulations,  or 
constitutes  evidence  of  other  facts  upon 
which  the  claim  for  preference  is  based 
and  which  shows  clearly  the  period  of 
service.  Other  persons  claiming  credit 
for  service  of  veterans  must  furnish  like 
proof  in  support  of  their  claims.  Per¬ 
sons  asserting  preference  rights,  through 
settlement  or  otherwise,  and  those  hav¬ 
ing  equitable  claims,  shall  accompany 
their  applications  by  duly  corroborated 
statements  In  support  thereof,  setting 
forth  in  detail  all  facts  relevant  to  their 
claims. 

Applications  for  these  lands,  which 
shall  be  filed  in  Land  and  Survey  Office, 
Santa  Pe,  New  Mexico,  shall  be  acted 
upon  in  accordance  vrith  the  regulations 
contained  in  §  295.8  of  Title  43  of  the 
Code  of  Federal  Regulations  and  Part 
296  of  that  Title,  to  the  extent  that  such 
regulations  are  applicable.  Applications 
under  the  homestead  laws  shall  be  gov¬ 
erned  by  the  regulations  contained  in 
Parts  166  to  170,  inclusive,  of  Title  43  of 
the  Code  of  Federal  Regulations,  and 
applications  under  the  desert-land  laws 
and  the  said  Small  Tract  Act  of  June  1, 
1938,  shall  be  governed  by  the  regula¬ 
tions  contained  in  Parts  232  and  257, 
respectively,  of  that  Title. 

Inquiries  concerning  these  lands  shall 
be  addressed  to  District  Land  Office, 
Santa  Fe,  New  Mexico. 

No  application  may  be  allowed  under 
the  homestead,  small  tract,  desert  land, 
or  any  other  nonmineral  public  land 
laws  unless  the  land  has  already  been 
classified  as  valuable  or  suitable  for  such 
type  of  application  or  shall  be  so 
classified  upon  consideration  of  an  appli¬ 
cation. 

Marion  Clawson, 
Director. 

IP.  R.  Doc.  50-2003:  Piled,  Mar.  13.  1950{ 
8:45  a.  m.] 


FEDERAL  COMMUNICATIONS 
COMMISSION 

[Docket  Noe.  8532,  9007,  9008] 

Marmat  Radio  Co.  et  al. 

memorandum  opinion  and  order  desig¬ 
nating  APPLICATIONS  FOR  FURTHER 
HEARING  ON  STATED  ISSUES 

In  re  applications  of  James  L.  Mattly, 
Guy  Marchetti,  Fred  Marchetti,  .Reno 
Marchetti,  Umbert  Cantelmi  and  Julian 
Cantelmi,  a  partnership,  doing  business 
as  Marmat  Radio  Company,  Bakersfield, 
California,  Docket  No.  8532,  File  No.  BP- 
6184:  Stanislaus  County  Broadcasters, 
Inc.,  Modesto,  California,  Docket  No. 
9007,  File  No.  BP-6713;  A.  J.  Victor,  E.  K. 
Bowman,  Ken  Barton,  Clifford  E.  Kwid, 
Edward  J.  Murset,  Jr.,  J.  Herman,  Jr., 
and  Paul  B.  Sogg,  a  partnership,  doing 
business  as  Central  Valley  Broadcasters, 
Merced,  California.  Docket  No.  9008,  File 
No.  BP-6423 ;  for  construction  permits. 

1.  This  proceeding  involves  three  ap¬ 
plications:  (1)  Marmat  Radio  Company 
requests  a  construction  permit  for  a  new 
standard  broadcast  station  to  operate 
unlimited  time  on  the  frequency  970  kc., 
with  1  kw.,  5  kw.-LS  power,  employing 
different  directional  antenna  patterns 
day  and  night  at  Bakersfield,  California 
(Docket  No.  8532);-  (2)  Stanislaus 
County  Broadcasters,  Inc.,  requests  a 
construction  permit  for  a  new  standard 
broadcast  station  to  operate  unlimited 
time  on  the  frequency  970  kc.,  with  1 
kw.  power,  employing  a  different  direc¬ 
tional  antenna  day  and  night  at  Modesto, 
California  (Docket  No.  9007) ;  and  (3) 
Central  Valley  Broadcasters  requests  a 
construction  permit  for  a  new  standard 
broadcast  station  to  operate  on  the  fre¬ 
quency  980  kc.,  with  1  kw.  power,  day¬ 
time  only,  at  Merced.  California  (Docket 
No.  9008).  A  hearing  was  held  on  these 
applications  and  on  August  29,  1949,  the 
Examiner  rendered  an  Initial  Decision 
(released  August  30,  1949),  granting  the 
applications  of  Marmat  Radio  Company 
and  Stanislaus  County  Broadcasters, 
Inc.,  and  denying  for  default  the  appli¬ 
cation  of  Central  Valley  Broadcasters. 
Thereafter,  the  following  pleadings, 
which  are  now  before  the  Commission, 
were  filed : 

( 1 )  A  petition  to  reopen  the  record  for 
the  purpose  of  hearing  additional  en¬ 
gineering  testimony,  filed  September  14, 
1949,  by  the  Commission’s.General  Coun¬ 
sel. 

(2)  A  petition  for  reconsideration  and 
rehearing,  filed  September  19,  1949,  by 
Pittsburg  Broadcasting  Company,  li¬ 
censee  of  Station  KECC,  Pittsburg,  Cali¬ 
fornia. 

(3)  A  Joint  opposition  to  the  General 
Counsel’s  petition  to  reopen  the  record, 
filed  September  22,  1949,  by  Marmat  Ra¬ 
dio  Company  and  Stanislaus  County 
Broadcasters.  Inc. 

(4)  A  joint  supplement  to  the  opposi¬ 
tion  to  the  General  Counsel’s  petition  to 
reopen  the  record,  filed  September  23, 
1949,  by  Marmat  Radio  Company  and 
Stanislaus  County  Broadcasters,  Inc, 

(5)  An  opposition  to  the  Pittsburg 
petition  for  reconsideration  and  rehear¬ 


ing,  filed  September  26,  1949.  by  Stanis¬ 
laus  County  Broadcasters,  Inc. 

(6)  A  joint  second  supplement  to  op¬ 
position  to  the  General  Counsel’s  petition 
to  reopen  the  record,  filed  October  20, 
1949,  by  Marmat  Radio  Company  and 
Stanislaus  County  Broadcasters,  Inc. 

(7 )  A  supplement  to  its  petition  for  re¬ 
consideration  and  rehearing,  filed  No¬ 
vember  15, 1949,  by  Pittsburg  Broadcast¬ 
ing  Company. 

(8)  A  petition  for  leave  to  intervene, 
filed  November  17, 1949,  by  the  County  of 
Kern,  California. 

(9)  An  opposition  to  Pittsburg’s  sup¬ 
plement  to  its  petition  for  reconsidera¬ 
tion  and  rehearing,  filed  December  2, 
1949,  by  Stanislaus  County  Broadcasters. 

(10)  An  opposition  to  the  County  of 
Kern  petition  for  leave  to  intervene,  filed 
December  6, 1949,  by  Marmat  Radio  Com¬ 
pany. 

(11)  The  General  Counsel’s  reply,  filed 
December  23.  1949,  to  the  joint  second 
supplement  by  Marmat  and  Stanislaus  to 
the  General  Counsel’s  petition  to  reopen 
the  record. 

(12)  A  letter  dated  January  9.  1950, 
from  counsel  for  Marmat  Radio  Company 
and  Stanislaus  County  Broadcasters, 
withdrawing  their  oppositions  filed  to  the 
General  Counsel’s  petition  to  reopen  the 
record  in  this  proceeding. 

(13)  An  answer  to  Marmat’s  opposi¬ 
tion  to  the  County  of  Kern’s  petition  for 
leave  to  intervene,  filed  February  3,  1950, 
by  County  of  Kern. 

(14)  A  reply  to  the  County  of  Kern’s 
answer  'to  Marmat’s  opposition  to  the 
County  of  Kern  petition  for  leave  to  in¬ 
tervene,  filed  February  10,  1950,  by  Mar¬ 
mat  Radio  Company.’ 

2.  The  General  Counsel  contends  that 
the  engineering  evidence  presented  at 
the  hearing  in  this  proceeding  was  based 
on  a  conductivity  of  7  x  10-14  e.  m.  u. 
for  the  area.  This  is  the  conductivity 
for  the  area  shown  in  the  Commission’s 
conductivity  map.  The  General  Counsel 
then  contends  that  since  the  close  of  the 
record  in  this  proceeding,  the  Bureau  of 
Engineering  has  correlated  and  studied 
field  intensity  measurements  which  have 
been  filed  with  the  Commission  and 
which  relate  to  San  Joaquin  Valley 
where  the  proposed  operations  are  to  be 
conducted;  that  such  study  has  indi¬ 
cated  that  the  ground  conductivity  in 


*Ctounty  of  Kern,  California,  operates  a 
Radio  Communications  System.  On  March 
18,  1946,  County  of  Kern  filed  an  application 
to  move  the  Communications  System  to  its 
present  location.  This  application  was 
granted  on  July  9,  1946.  On  September  14, 
1946,  Pittsburg  Broadcasting  Company  filed 
an  application  for  a  construction  permit  for 
a  station  at  Pittsburg,  California,  to  oper¬ 
ate  on  the  frequency  990  kc.  The  hearing 
on  this  application  commenced  on  January 
31,  1947:  a  grant  was  made  to  Pittsburg  on 
March  16,  1949:  and  the  Pittsburg  station 
(KECC)  was  licensed  on  December  9,  1949. 
On  July  3,  1947,  Marmat  filed  its  application 
and  on  April  13,  1948,  Stanislaus  filed  its  ap¬ 
plication.  The  hearing  on  the  applications 
of  Marmat  and  Stanislaus  commenced  on 
June  16,  1948,  and  the  record  thereon  was 
closed  July  29,  1948.  On  March  10,  1949,  the 
County  of  Kern  installation  was  completed 
at  its  new  location  and  the  license  therefor 
was  granted  April  1,  1949. 


Tuesday^  March  14,  1950 
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this  Valley  would  be  in  the  order  of  15  x 
10-14  e.  m.  u.;  that  by  employing  the 
information  now  available,  it  is  appar¬ 
ent  that  the  possibility  of  severe  co¬ 
channel  daytime  interference  would 
exist  if  both  applications  in  this  proceed¬ 
ing  were  granted;  that  in  view  of  the 
possibility  of  such  interference,  the 
record  in  this  proceeding  should  be  re¬ 
opened  in  order  that  testimony  may  be 
received  with  respect  to  the  ground  con¬ 
ductivity  in  the  area  involved  and  its  ef¬ 
fect  upon  the  proposed  operations. 

3.  The  opposition  and  supplements 
thereto  by  Marmat  and  Stanislaus  have 
been  withdrawn  and,  therefore,  need  not 
be  considered.  In  fact,  in  the  letter  of 
January  9,  1950,  described  in  paragraph 
1,  counsel  for  Marmat  and  Stanislaus 
stated  “It  is  desired  to  file  necessary 
amendments  in  order  that  prompt  action 
may  be  had  and  it  appears  that  such 
amendments  may  not  be  properly  filed 
until  the  initial  decision  is  set  aside  and 
the  applications  are  designated  for  fur¬ 
ther  hearing.” 

4.  From  a  review  of  the  General  Coun¬ 
sel’s  petition,  the  engineering  affidavit 
attached  thereto,  and  the  iniormation 
referred  to  therein,  the  Commission  is  of 
the  opinion  that  the  conductivity  of  the 
area  in  question  is  considerably  higher 
than  that  shown  in  the  Commission’s 
soil  map.  'Therefore,  the  evidence  of  rec¬ 
ord  in  this  proceeding  does  not  correctly 
reflect  the  service  areas  proposed  and  the 
interference  problems  involved  with  re¬ 
spect  to  the  applications.  We  conclude, 
therefore,  that  in  view  of  these  factors, 
a  further  hearing  must  be  held  upon 
technical  and  engineering  issues  so  that  a 
proper  determination  can  be  made.  As 
shown  above,  Marmat  and  Stanislaus,  by 
their  letter  of  January  9,  1950,  in  effect, 
agree  that  such  a  hearing  is  required. 
Under  these  circumstances,  we  believe 
that  the  General  Counsel’s  petition  to  re¬ 
open  the  record  should  be  granted ;  that 
the  Initial  Decision  should  be  set  aside 
insofar  as  it  pertains  to  Marmat  Radio 
Company  and  Stanislaus  County  Broad¬ 
casters,  Inc.;  that  such  Initial  Decision, 
insofar  as  it  pertains  to  the  application  of 
Central  Valley  Broadcasters,  should  be 
made  final  since  that  applicant  is  in 
default,  and  its  application  should  be 
denied;  and  that  the  record  in  this  pro¬ 
ceeding  should  be  reopened  for  further 
hearing  on  the  technical  and  engineer¬ 
ing  issues  specified  herein. 

5.  There  remains  for  consideration  the 
petition  for  rehearing  filed  by  Pittsburgh 
Broadcasting  Company,  Pittsburg,  Cali¬ 
fornia,  and  the  petition  for  intervention 
filed  by  the  Board  of  Supervisors,  Coun¬ 
ty  of  Kern,  California.  Both  petitions 
were  filed  after  the  issuance  of  the  Ini¬ 
tial  Decision  in  this  proceeding  despite 
the  fact  that  the  petitioners  did  have 
constructive  notice  of  the  pendency  of 
the  Marmat  and  Stanislaus  applications, 
and  petitioners  had  ample  opportunity 
to  seek  to  protect  their  interests  at  an 
earlier  and  appropriate  stage  of  this 
proceeding.*  The  principal  grounds  ad- 


•  Notices  of  the  issues  relating  to  the  Mar¬ 
mat  and  Stanislaus  applications  were  prop¬ 
erly  published  in  the  Federal  Register  on 
October  29,  1947,  and  June  4,  1948  (12  F.  R. 
7039  and  13  F.  R.  2998). 


vanced  in  the  Pittsburgh  petition  relate 
to  alleged  interference  which  would  be 
caused  by  the  proposed  Stanislaus  Coun¬ 
ty  operation  to  Station  KECC,  Pittsburg, 
California.  The  alleged  interference  is 
based  upon  a  higher  conductivity  for  the 
area  involved  than  is  specified  by  the 
Commission’s  soil  map.  The  County  of 
Kern  bases  its  claim  on  the  alleged  inter¬ 
ference  it  would  receive  from  the  Marmat 
proposal  due  to  the  presence  of  Marmat’s 
harmonics  at  its  receiver  installation. 

6.  Since  w^e  have  already  concluded, 
based  upon  the  newly  discovered  evidence 
presented  by  the  Commission’s  General 
Counsel,  that  a  further  hearing  in  this 
proceeding  is  required,  we  believe  that 
this  conclusion  renders  moot  the  petition 
for  rehearing  of  the  Pittsburg  Broad¬ 
casting  Company.  That  petition,  there¬ 
fore,  should  be  dismissed. 

7.  The  County  of  Kern  requests  that 
the  Commission  waive  the  provisions  of 
§  1.388  of  the  Commission’s  rules,  which 
requires  that  petitions  to  intervene  must 
be  filed  with  the  Commission  not  later 
than  15  days  after  the  issues  in  a  hearing 
have  first  been  published  in  the  Federal 
Register,  and  to  grant  it  the  right  to 
intervene  because  of  the  alleged  adverse 
effect  upon  the  operation  of  its  radio 
communications  system  which  would  re¬ 
sult  from  the  operation  proposed  by 
Marmat  Radio  Company.  As  previously 
indicated,  notice  relating  to  the  Marmat 
application  was  properly  published  in 
the  Federal  Register  on  October  29, 1947 
(12  P.  R.  7039).  A  hearing  w'as  held  in 
this  proceeding  and  on  August  29,  1949, 
the  Examiner  rendered  an  Initial  Deci¬ 
sion  (released  August  30,  1949).  The 
County  of  Kern  did  not  seek  to  intervene 
in  this  proceeding  until  November  17, 
1949,  w’hen  it  filed  its  above-described 
petition.  The  purpose  of  publishing  the 
issues  of  the  hearing  in  the  Federal  Reg¬ 
ister  is  to  give  constructive  notice  to  all 
who  may  be  affected  by  a  grant.  Such 
notice  enables  those  who  have  not  been 
made  parties  to  the  proceeding  in  ac¬ 
cordance  with  §  1.387  of  the  Commis¬ 
sion’s  rules,  to  file  petitions  to  intervene 
within  15  days  from  the  date  of  construc¬ 
tive  notice  of  such  proceeding  under  the 
provisions  of  §  1.388  of  the  rules.  The 
County  of  Kern  alleges  that  it  was  not 
notified  of  the  hearing  upon  the  Marmat 
application  and,  having  no  knowledge  of 
the  proceeding,  was  without  representa¬ 
tion  therein;  that  it  will  sustain  severe 
damage  to  its  receiver  installation  if  the 
Marmat  application  is  granted;  that  un¬ 
der  the  circumstances,  Kern  requests  the 
Commission  to  waive  the  provisions  of 
§  1.388  of  the  rules  because  its  participa¬ 
tion  in  the  instant  proceeding  will  be  in 
the  public  interest  and  necessity,  and 
will  assist  the  Commission  in  its  deter¬ 
mination  of  this  proceeding.  We  do  not 
believe  that  the  County  of  Kern  has 
shown  good  cause  for  the  delay  in  seek¬ 
ing  to  intervene  in  this  proceeding  at  an 
earlier  and  appropriate  stage.  Peti¬ 
tioner  had  appropriate  notice  of  this 
proceeding  and  had  ample  opportunity 
to  seek  intervention  at  an  appropriate 
stage.  To  permit  intervention  at  this 
stage  of  the  proceeding  would  not  be 
conducive  to  the  orderly  dispatch  of  the 


Commission’s  business.  We.  therefore, 
conclude  that  we  should  not  waive  the 
provisions  of  §  1.388  of  the  rules,  and 
that  the  County  of  Kern  should  not  be 
permitted  at  this  stage  to  intervene  in 
the  proceeding.  In  addition,  as  indicated 
above.  County  of  Kern  alleges  that  inter¬ 
ference  will  be  caused  to  the  reception 
of  certain  signals  monitored  by  it  due  to 
image  responses  and  cross-modulation 
effects  resulting  from  the  presence  of  the 
harmonics  of  Marmat’s  proposed  station 
at  its  receiver  installation.  However,  the 
engineering  data  submitted  by  petitioner 
does  not  show  that  any  actual  damage 
W’ould  be  caused  by  Marmat’s  proposed 
station  to  petitioner’s  installation. 

8.  Accordingly,  it  is  ordered.  This  6th 
day  of  March  1950,  That  the  above- 
described  petition  of  the  General  Coun¬ 
sel  is  granted;  that  the  Initial  Decision 
in  the  above-entitled  proceeding  (re¬ 
leased  August  30,  1949)  insofar  as  it  per¬ 
tains  to  the  applications  of  Marmat 
Radio  Company,  Bakersfield,  California 
(Docket  No.  8532),  and  Stanislaus 
County  Broadcasters,  Inc.,  Modesto, 
California  (Docket  No.  £007),  Is  vacated 
and  set  aside;  that  said  Initial  Decision 
insofar  as  it  pertains  to  the  application 
of  Central  Valley  Broadcasters,  Merced, 
California  (Docket  No.  £008),  is  made 
final  and  the  application  of  Central  Val¬ 
ley  Broadcasters  is  denied ;  that  the 
above-described  petition  of  Pittsburg 
Broadcasting  Company  is  dismissed; 
that  the  above-described  petition  of  the 
County  of  Kern  is  denied;  that  the  ap¬ 
plications  of  Marmat  Radio  Company 
and  Stanislaus  County  Broadcasters, 
Inc.,  are  designated  for  further  hearing 
to  be  held  at  Wa.shington,  D.  C.,  on  the 
3d  day  of  April  1950  before  the  Examiner 
previously  appointed  in  this  proceeding; 
that  the  parties  to  this  proceeding  are 
directed  to  submit,  at  the  further  hear¬ 
ing  ordered  herein,  appropriate  measure¬ 
ments  so  that  the  true  conductivities  of 
the  areas  in  question  can  be  determined 
and  a  proper  determination  made  on  the 
issues  specified  herein;  and  that  the  is¬ 
sues  ■  for  this  further  hearing  are  as 
follows : 

(1)  To  determine  the  areas  and  pop¬ 
ulations  w'hich  may  be  expected  to  gain 
or  lose  primary  service  from  the  opera¬ 
tions  of  the  proposed  stations  and  the 
character  of  other  broadcast  service 
available  to  those  areas  and  populations, 

(2)  To  determine  w’hether  the  opera¬ 
tions  of  the  proposed  stations  would 
involve  ob.jectionable  interference  with 
KROW,  Oakland,  California ;  KO"N, 
Portland  Oregon,  or  with  any  other  ex¬ 
isting  or  proposed  stations  and,  if  so,  the 
nature  and  extent  thereof,  the  areas  and 
populations  affected  thereby,  and  the 
availability  of  other  broadcast  service 
to  such  areas  and  populations. 

(3)  To  determine  whether  the  instal¬ 
lations  and  operations  of  the  proposed 
stations  would  be  in  compliance  with  the 
Commission’s  rules  and  Standards  of 
Good  Engineering  Practice  Concerning 
Standard  Broadcast  Stations. 

(4)  To  determine  on  the  record  here¬ 
tofore  compiled  and  the  record  to  be 
made  at  the  further  hearing  ordered 
herein  which,  if  either,  of  the  applica- 
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tions  in  this  proceeding  should  be 
granted. 

Released:  March  7,  1950. 

Federal  Communications 
Commission, 

[SEAL]  T.  J.  Slowie, 

Secretary. 

[F.  R.  Doc.  60-2024;  Filed,  Mar.  13,  1960; 
8:53  a.  m.] 


(Docket  No.  9446) 

Radio  Reading 
ORDER  continuing  HEARING 

In  re  application  of  John  J.  Keel,  tr/ as 
Radio  Reading?,  Reading,  Pennsylvania, 
Docket  No.  9446,  File  No.  BP-7014;  for 
construction  permit. 

The  Commission  having  under  consid¬ 
eration  (1)  a  petition  filed  on  February 
27,  1950,  by  John  J.  Keel,  tr/as  Radio 
Reading.  Reading.  Pennsylvania,  re¬ 
questing  that  the  hearing  in  the  above- 
entitled  proceeding,  now  scheduled  to  be 
held  on  March  9,  1950,  be  continued 
without  date;  (2)  an  opposition  thereto 
filed  on  March  1,  1950,  by  WDAS  Broad¬ 
casting  Station,  Inc.,  a  party  respondent 
herein;  (3)  the  reply  to  the  petition  for  a 
continuance  filed  on  March  2,  1950,  by 
Associated  Broadcasters,  Inc.  (WEST) ,  a 
party  respondent  herein,  and  (4)  the 
oral  argument  upon  said  petition  and  op¬ 
positions  held  on  March  6, 1950;  and 
It  appearing,  that  by  order,  dated  Feb¬ 
ruary  9,  1950,  the  Commission  extended 
the  time  within  which  the  applicant  was 
required  to  amend  his  application  so  as 
to  specify  a  definite  transmitter  site  and 
ground  system  to  May  1,  1950;  and 
It  further  appearing,  that  it  would  not 
be  in  the  public  interest  to  hold  a  hearing 
on  the  application  before  the  applicant 
has  complied  with  the  Commission’s 
order  to  amend  his  application;  and 
It  further  appearing,  that  the  public 
interest  would  be  served  by  granting  a 
continuance  of  the  hearing  herein  for 
approximately  20  days  after  the  date 
within  which  the  applicant  must  comply 
with  the  Commission’s  order  to  amend 
his  application; 

It  is  ordered,  This  6th  day  of  March 
1950  that  the  petition  of  John  J,  Keel, 
tr/as  Radio  Reading  for  an  indefinite 
continuance  of  the  hearing  in  the  above- 
entitled  proceeding,  is  hereby  granted  in 
part,  and  the  hearing  herein,  is  hereby 
continued,  to  May  22,  1950,  at  Washing¬ 
ton,  D.  C. 

Federal  Communications 
Commission, 

[seal]  T.  j.  Slowie, 

Secretary. 

(F.  R.  Doc.  60-2023;  Filed,  Mar.  13,  1950; 
8:53  a.  m.] 


FEDERAL  POWER  COMMISSION 

(Docket  No,  0-13081 
Southern  Natural  Gas  Co. 
order  fixing  date  of  hearing 

On  December  27,  1949,  Southern  Nat¬ 
ural  Gas  Company  (Applicant)  filed  an 


application,  as  amended  on  February  27, 
1950,  for  a  certificate  of  public  conven¬ 
ience  and  necessity  pursuant  to  section  7 
of  the  Natural  Gas  Act,  as  amended,  au¬ 
thorizing  the  construction  and  operation 
of  certain  natural-gas  pipeline  facilities, 
subject  to  the  jurisdiction  of  the  Com¬ 
mission,  all  as  more  fully  described  in 
such  application  on  file  with  the  Com¬ 
mission  and  open  to  public  inspection, 
public  notice  thereof  having  been  given. 
Including  publication  in  the  Federal 
Register  on  January  11,  1950  (15  F.  R. 
144). 

The  Commission  orders: 

(A)  Pursuant  to  the  authority  con¬ 
tained  in  and  subject  to  the  jurisdiction 
conferred  upon  the  Federal  Power  Com¬ 
mission  by  sections  7  and  15  of  the  Nat¬ 
ural  Gas  Act,  as  amended,  and  the 
Commission’s  rules  of  practice  and  pro¬ 
cedure,  a  public  hearing  be  held  com¬ 
mencing  on  April  4,  1950,  at  10:00  a.  m., 
e.  s.  t.,  in  the  Hearing  Room  of  the 
Federal  Power  Commission,  1800  Penn¬ 
sylvania  Avenue,  NW.,  Washington, 
D.  C.,  concerning  the  matters  involved 
and  the  issues  presented  by  the  appli¬ 
cation.  as  amended,  and  other  pleadings 
in  this  proceeding. 

(B)  Interested  State  commissions  may 
participate,  as  provided  by  §§  1.8  and 
1.37  of  the  Commission’s  rules  of  prac¬ 
tice  and  procedure. 

Date  of  issuance:  March  7,  1950. 

By  the  Commission. 

[seal]  Leon  M.  Fuquay, 

Secretary. 

(F.  R.  Doc.  60-2007;  Filed.  Max.  13,  1950; 

8:47  a.  m.] 


(Docket  No.  G-1328] 

Alum  Rock  Gas  Co. 
notice  of  application 

March  7,  1950. 

Take  notice  that  on  February  17, 1950, 
Alum  Rock  Gas  Company  (Applicant),  a 
Pennsylvania  corporation  with  its  prin¬ 
cipal  office  at  Port  Allegany,  Pennsylva¬ 
nia,  filed  an  application  with  the 
Commission  for  permission  and  approval 
pursuant  to  section  7  (b)  of  the  Natural 
Gas  Act  to  abandon  and  discontinue  the 
sale  of  natural  gas  to  United  Natural  Gas 
Company  (United) . 

Applicant  states  it  has  been  selling  na¬ 
tural  gas  to  United  in  accordance  with 
the  provisions  of  two  contracts:  one 
dateci  July  24,  1909,  under  which,  as 
amended  and  supplemented,  it  has  been 
selling  and  delivering  all  natural  gas 
which  it  had  after  meeting  its  own  resi¬ 
dential,  commercial  and  industrial  de¬ 
mands  to  United ;  and  one  dated  January 
18, 1922,  assigned  to  the  Applicant  on  Oc¬ 
tober  14,  19^25,  under  which,  as  amended 
and  supplemented,  it  has  been  sell¬ 
ing  and  delivering  to  United  all  the  na¬ 
tural  gas  produced  from  certain  natural 
gas  acreage  during  the  winter  months, 
and  one-third  of  that  amount  during  the 
summer  months.  Both  contracts  are  on 
file  with  the  Commission. 

Applicant  further  states  it  has  been 
mutually  agreed  with  United  that  the 


contracts  providing  for  the  sales  of 
natui'al  gas  by  it  to  United  be  cancelled 
and  service  thereunder  be  discontinued 
effective  midnight,  April  14,  1950.  In 
this  connection  Appheant  states  suffi¬ 
cient  quantities  of  natural  gas  are  avail¬ 
able  to  United  from  other  sources,  so 
that  United  no  longer  needs  the  quanti¬ 
ties  of  natural  gas  it  has  been  taking 
from  the  Applicant. 

Protests  or  petitions  to  intervene  may 
be  filed  with  the  Federal  Power  Commis¬ 
sion,  Washington  25,  D.  C.,  in  accord¬ 
ance  w'ith  the  rules  of  practice  and 
procedure  (18  CFR  1.8  or  1.10)  within 
15  days  from  the  date  of  publication 
hereof  in  the  Federal  Register.  The 
application  is  on  file  with  the  Commis¬ 
sion  for  public  inspection. 

[seal]  Leon  M.  Fuquay, 

Secretary. 

(F.  R.  Doc.  60-2005;  Filed.  Mar.  13,  1950; 

8:46  a.  m.] 


(Docket  No.  £-6252] 

Interstate  Light  and  Power  Co.  (Wis.) 

ORDER  postponing  HEARING 

Interstate  Light  and  Power  Company 
(Wis.)  by  petition  filed  March  6,  1950, 
requests  that  the  hearing  scheduled  to 
begin  March  13,  1950,  in  the  proceeding 
as  above  designated,  be  postponed  to 
June  23,  1950,  or  30  days  thereafter  due 
to  pending  negotiations  involving  change 
in  ownership  of  facilities. 

The  Commission  finds:  Good  cause  has 
been  shown  for  the  postponement  of  the 
scheduled  hearing  in  the  instant  pro¬ 
ceedings  as  hereinafter  ordered. 

The  Commission  orders: 

The  hearing  in  Docket  No.  E-6252  set 
for  March  13,  1950,  by  order  entered 
January  6, 1950,  be  and  it  hereby  is  post¬ 
poned  to  June  26, 1950, 10:00  a.  m.,  e.  s.  t., 
at  the  same  place  as  hereinbefore  or¬ 
dered. 

Date  of  issuance:  March  8,  1950. 

By  the  Commission. 

[SEAL]  Leon  M.  Fuquay, 

^  Secretary. 

(F.  R.  Doc.  60-2006;  Filed,  Mar.  13,  1950; 

8:46  a.  m.] 


INTERSTATE  COMMERCE 
COMMISSION 

(4tli  Sec.  Application  24926] 

Sand  and  Gravel  From  La  Grange,  Mo., 
TO  Colchester,  III. 

application  for  relief 

March  9,  1950. 

The  Commission  Is  in  receipt  of  the 
above-entitled  and  numbered  applica¬ 
tion  for  relief  from  the  long-and-short- 
haul  provision  of  section  4  (1)  of  the 
Interstate  Commerce  Act. 

Filed  by:  R.  G.  Raasch,  Agent,  for  and 
on  behalf  of  the  Chicago,  Burlington  & 
Quincy  Railroad  Company. 

Commodities  involved:  Sand  and 
gravel,  carloads. 
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From:  La  Grange,  Mo. 

To:  Colchester,  Ill. 

Grounds  for  relief:  Competition  with 
motor  carriers  and  wayside  pit  competi¬ 
tion. 

Schedules  filed  containing  proposed 
rates:  CE&Q  RR.,  tariff  I.  C.  C.  No.  20095, 
revised  pa^e  32. 

Any  interested  person  desiring  the 
Commission  to  hold  a  hearing  upon  such 
application  shall  request  the  Commis¬ 
sion  in  writing  so  to  do  within  15  days 
from  the  date  of  this  notice.  As  pro¬ 
vided  by  the  general  rules  of  practice  of 
the  Commission,  Rule  73,  persons  other 
than  applicants  should  fairly  disclose 
their  interest,  and  the  position  they  in¬ 
tend  to  take  at  the  hearing  with  respect 
to  the  application.  Otherwise  the  Com¬ 
mission,  in  its  discretion,  may  proceed 
to  investigate  and  determine  the  matters 
involved  in  such  application  without  fur¬ 
ther  or  formal  hearing.  If  because  of 
an  emergency  a  grant  of  temporary  re¬ 
lief  is  found  to  be  necessary  before  the 
expiration  of  the  15-day  period,  a  hear¬ 
ing,  upon  a  request  filed  within  that  pe¬ 
riod,  may  be  held  subsequently. 

By  the  Commission,  Division  2. 

[SEAL]  W.  P.  Bartel, 

Secretary. 

IF.  R.  Doc.  60-2014;  Filed,  Mar.  13,  1950; 

8:51  a.  m.] 


1 4th  Sec.  Application  24926] 

Sand  and  Gravel  From  La  Grange,  Mo., 
TO  Carthage  and  Macomb,  III. 

APPLICATION  FOR  RELIEF 

March  9,  1950. 

The  Commission  Is  in  receipt  of  the 
above-entitled  and  numbered  applica¬ 
tion  for  relief  from  the  long-and-short- 
haul  provision  of  section  4  (1)  of  the 
Interstate  Commerce  Act. 

Filed  by:  R.  G.  Raasch,  Agent,  for  and 
on  behalf  of  the  Chicago,  Burlington  & 
Quincy  Railroad  Company. 

Commodities  involved:  Sand  and 
gravel,  carloads. 

From:  La  Grange,  Mo. 

To:  Carthage  and  Macomb,  Ill. 

Grounds  for  relief:  Competition  with 
motor  carriers  and  wayside  pit  competi¬ 
tion. 

Schedules  filed  containing  proposed 
rates:  C3&Q  RR.,  tariff  I.  C,  C.  No.  20095, 
revised  page  32. 

Any  interested  person  desiring  the 
Commission  to  hold  a  hearing  upon  such 
application  shall  request  the  Commis¬ 
sion  in  writing  so  to  do  within  15  days 
from  the  date  of 'this  notice.  As  pro¬ 
vided  by  the  general  rules  of  practice  of 
the  Commission,  Rule  73,  persons  other 
than  applicants  should  fairly  disclose 
their  interest,  and  the  position  they  in¬ 
tend  to  take  at  the  hearing  with  respect 
to  the  application.  Otherwise  the  Com¬ 
mission.  in  its  discretion,  may  proceed  to 
investigate  and  determine  the  matters 
involved  in  such  application  without  fur¬ 
ther  or  formal  hearing.  If  because  of 
an  emergency  a  grant  of  temporary  re¬ 
lief  is  found  to  be  necessary  before  the 
expiration  of  the  15-day  period,  a  hear¬ 


ing,  upon  a  request  filed  within  that 
period,  may  be  held  subsequently. 

By  the  Commission,  Division  2. 

[seal]  W.  P.  B.artel, 

Secretary. 

[F.  R.  Doc.  60-2015;  Piled,  Mar.  13,  1950; 
8:52  a.  m.] 


[4th  Sec.  Application  24927] 

Ground  Wood  Papers  From  Glens  Falls, 
N.  Y.,  TO  Tov/nley,  N.  J. 

APPLICATION  FOR  RELIEF 

March  9,  1950. 

The  Commission  Is  in  receipt  of  the 
above-entitled  and  numbered  applica¬ 
tion  for  relief  from  the  long-and-short- 
haul  provision  of  section  4  (1)  of  the 
Interstate  Commerce  Act. 

Filed  by:  C.  W.  Boin,  Agent,  for  and 
on  behalf  of  The  Delaware  and  Hudson 
Railroad  Corporation  and  Lehigh  Valley 
Railroad  Company. 

Commodities  involved :  Papers,  ground 
wood,  carloads. 

From:  Glens  Falls,  N.  Y. 

To:  Townley,  N.  J. 

Grounds  for  relief:  Competition  with 
motor  carriers. 

Schedules  filed  containing  proposed 
rates:  D&H  RR,  tariff  I.  C.  C.  No.  247, 
Supplement  12. 

Any  interested  person  desiring  the 
Commission  to  hold  a  hearing  upon  such 
application  shall  request  the  Commis¬ 
sion  in  writing  so  to  do  within  15  days 
from  the  date  of  this  notice.  As  pro¬ 
vided  by  the  general  rules  of  practice  of 
the  Commission,  Rule  73,  persons  other 
than  applicants  should  fairly  disclose 
their  interest,  and  the  position  they  in¬ 
tend  to  take  at  the  hearing  with  respect 
to  the  application.  Otherwise  the  Com¬ 
mission,  in  its  discretion,  may  proceed 
to  Investigate  and  determine  the  matters 
involved  in  such  application  without 
further  or  formal  hearing.  If  because 
of  an  emergency  a  grant  of  temporary 
relief  is  found  to  be  necessary  before  the 
expiration  of  the  15-day  period,  a  hear¬ 
ing,  upon  a  request  filed  within  that 
period,  may  be  held  subsequently. 

By  the  Commission,  Division  2. 

[seal]  W.  P.  Bartel, 

Secretary. 

[P.  R.  Doc.  60-2016;  Filed,  Mar.  13,  1950; 

8:52  a.  m.] 


[4th  Sec.  Application  24928] 

Sulphuric  Acid  From  El  Dorado,  Ark., 
TO  Louisiana 

APPLICATION  FOR  RELIEF 

March  9, 1950. 

The  Commission  is  In  receipt  of  the 
above-entitled  and  numbered  application 
for  relief  from  the  long-and-short-haul 
provision  of  section  4  (1)  of  the  Inter¬ 
state  Commerce  Act. 

Filed  by:  D.  Q.  Marsh,  Agent,  for  and 
on  behalf  of.  carriers  parties  to  his  tariff 
I.  C.  C.  No.  3647. 


Commodities  involved:  Sulphuric  acid, 
tank  carloads. 

From:  El  Dorado,  Ark. 

To:  Baton  Rouge,  Destrehan  and  New 
Orleans,  La. 

Grounds  for  relief:  Circuitous  routes 
and  to  apply  over  short  tariff  routes 
rates  constructed  on  the  basis  of  the 
short  line  distance  formula. 

Schedules  filed  containing  proposed 
rates:  D.  Q.  Marsh’s  tariff  I.  C.  C.  No.  3647, 
Supplement  243. 

Any  interested  person  desiring  the 
Commission  to  hold  a  hearing  upon  such 
application  shall  request  the  Commis¬ 
sion  in  writing  so  to  do  within  15  days 
from  the  date  of  this  notice.  As  pro¬ 
vided  by  th®  general  rules  of  practice  of 
the  Commission,  Rule  73,  persons  other 
than  applicants  should  fairly  disclose 
their  interest,  and  the  position  they  in¬ 
tend  to  take  at  the  hearing  with  respect 
to  the  application.  Otherwise  the  Com¬ 
mission,  in  its  discretion,  may  proceed  to 
investigate  and  determine  the  matters 
involved  in  such  application  without  fur¬ 
ther  or  formal  hearing.  If  because  of  an 
emergency  a  grant  of  temporary  relief  is 
found  to  be  necessary  before  the  expira¬ 
tion  of  the  15-day  period,  a  hearing, 
upon  a  request  filed  within  that  period, 
may  be  held  subsequently. 

By  the  Commission,  Division  2. 

[seal]  W.  P.  B.^rtel, 

Secretary. 

[F.  R.  Doc.  50-2017;  Filed,  Mar.  13,  1950; 

8:52  a.  m.] 


[4th  Sec.  Application  24929] 

Pig  Iron  From  Texas  to  Pennsylvania 

APPLICATION  FOR  RELIEF 

March  9,  1950. 

The  Commission  is  in  receipt  of  the 
above-entitled  and  numbered  application 
for  relief  from  the  long-and-short-haul 
provision  of  section  4  (1)  of  the  Inter¬ 
state  Commerce  Act. 

Piled  by:  D.  Q.  Marsh,  Agent,  for  and 
on  behalf  of  carriers  parties  to  his  tariff 
I.  C.  C.  No.  3752. 

Commodities  involved:  Pig  iron,  car¬ 
loads. 

From :  Daingerfield  and  Houston,  Tex. 

To:  Uniontown  and  Monaca,  Pa. 

Grounds  for  relief:  Competition  with 
rail  carriers  and  circuitous  routes. 

Schedules  filed  containing  proposed 
rates:  D.  Q.  Marsh’s  tariff  I.  C.  C.  No. 
3752,  Supplement  404. 

Any  interested  person  desiring  the 
Commission  to  hold  a  hearing  upon  such 
application  shall  request  the  Commission 
in  writing  so  to  do  within  15  days  from 
the  date  of  this  notice.  As  provided  by 
the  general  rules  of  practice  of  the  Com¬ 
mission,  Rule  73,  persons  other  than 
apphcants  should  fairly  disclose  their  in¬ 
terest,  and  the  position  they  Intend  to 
take  at  the  hearing  with  respect  to  the 
application.  Otherwise  the  Commission, 
in  its  discretion,  may  proceed  to  investi¬ 
gate  and  determine  the  matters  involved 
in  such  application  without  further  or 
formal  hearing.  If  because  of  an  emer¬ 
gency  a  grant  of  temporary  relief  is  found 
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to  be  necessary  before  the  expiration  of 
the  15-day  period,  a  hearing,  upon  a 
request  filed  within  that  period,  may  be 
held  subsequently. 

By  the  Commission,  Division  2. 

[seal]  W.  P.  Bartel, 

Secretary. 

'  R.  Doc.  60-2018;  Piled,  Mar.  13,  1960; 
8:62  a.  m.] 


SECURITIES  AND  EXCHANGE 
COMMISSION 

[File  Nos.  31-669,  70-2296—70-2298] 
American  Power  &  Light  Co.  et  al. 

MODIFICATION  OF  ORDER  GRANTING  AND  PER¬ 
MITTING  DECLARATION  AND  APPLICATION 
TO  BECOME  EFFECTIVE 

At  a  regular  session  of  the  Securities 
and  Exchange  Commission,  held  at  its 
office  in  the  city  of  Washington,  D.  C., 
on  the  7th  day  of  March  A.  D.  1950. 

In  the  matter  of  American  Power  & 
Light  Company,  Pile  No.  70-2298;  Bear, 
Stearns  &  Co.,  File  No.  70-2296;  A.  C. 
Allyn  and  Company,  Inc.,  Pile  No.  70- 
2297;  R.  J.  Van  Ingen  &  Co.,  Inc.,  et  al.. 
Pile  No.  31-569. 

The  Commission  having  by  order  dated 
February  8,  1950,  granted,  pursuant  to 
section  3  (a)  (4)  of  the  Public  Utility 
Holding  Company  Act  of  1935,  an  appli¬ 
cation  filed  by  B.  J.  Van  Ingen  &  Co.,  Inc., 
Bear,  Stearns  &  Co.,  A.  C.  Allyn  and  Com¬ 
pany,  Inc.,  et  al.  for  exemption  from  all 
of  the  provisions  of  said  act  applicable 
to  holding  companies  other  than  section 
9  (a)  (2)  thereof;  and 
Said  exemption  having  been  granted 
In  connection  with  the  acquisition  by  a 
group  headed  by  A.  C.  Allyn  and  Com¬ 
pany,  Inc.,  and  Bear,  Stearns  &  Co.  of 
500,000  shares  (100%)  of  the  common 
stock  of  Pacific  Power  &  Light  Company 
(“Pacific”)  from  American  Power  & 
Light  Company,  a  registered  holding 
company;  and 

Said  exemption  having  been  granted 
subject  to  a  stipulation  that  said  appli¬ 
cants  “give  ten  days’  notice  to  this  Com¬ 
mission  of  any  transaction  with  respect 
to  Pacific  which,  but  for  such  exemption, 
would  require  an  application  or  declara¬ 
tion  under  the  provisions  of  sections  6 
and  7  of  said  act,  and  that  the  Commis¬ 
sion  shall  have  the  rights  to  notify  said 
applicants  within  such  ten-day  period 
to  modify  such  transaction,  and  that,  un¬ 
less  such  modification  is  made,  the 
transaction  shall  not  be  carried  out  dur¬ 
ing  the  pendency  of  any  proceeding 
which  the  Commission  may  institute 
during  an  additional  ten-day  period  to 
determine  whether  such  exemption 
should  be  modified  or  revoked,”;  and 
Pacific  having  advised  the  Commission 
that  it  proposes  to  sell,  at  the  earliest 
practicable  date,  $12,000,000  in  principal 
amount  of  a  new  series  of  first  mort¬ 
gage  bonds;  and 

Counsel  for  Pacific  having  advised  the 
Commission  that  in  his  opinion  the  pro¬ 
posed  issuance  and  sale  of  first  mortgage 
bonds  by  Pacific  is  subject  to  the  Juris¬ 
diction  of  the  Federal  Power  Commission 
under  section  204  of  the  Federal  Power 
Act  except  to  the  extent  that  the  juris¬ 


diction  of  the  Federal  Power  Commission 
under  said  section  of  the  Federal  Power 
Act  may  (by  reason  of  section  318  of  said 
Federal  Power  Act)  be  limited  by  the 
condition  contained  in  this  Commis¬ 
sion’s  order  of  February  3,  1950;  and 

The  Commission  not  having  intended. 
In  the  light  of  its  exemption  of  appli¬ 
cants  and  Pacific  from  the  act,  that  said 
condition  as  to  requirement  of  notifica¬ 
tion  have  the  effect  of  limiting  or  sup¬ 
planting,  pursuant  to  section  318  of  the 
Federal  Power  Act,  the  jurisdiction  of 
the  Federal  Power  Commission;  and 

The  Commission  therefore  finding  that 
it  is  appropriate  in  the  public  interest 
that  said  order  of  February  3,  1950,  be 
so  modified  as  to  resolve  any  question 
which  may  be  raised  as  to  the  jurisdic¬ 
tion  of  the  Federal  Power  Commission 
over  the  issuance  of  securities  by  Pacific : 

It  is  ordered.  Pursuant  to  the  provi¬ 
sions  of  section  3  (a)  (4)  of  the  act  that 
this  Commission’s  order  of  February  3, 
1950,  be  so  modified  as  to  eliminate  the 
requirement  of  notification  with  respect 
to  any  transaction  which,  except  for  said 
requirement  of  notification,  would  be 
subject  to  the  jurisdiction  of  the  Federal 
Power  Commission  pursuant  to  the  Fed¬ 
eral  Power  Act. 

It  is  further  ordered.  That  except  as 
herein  expressly  modified,  said  order  of 
February  3,  1950,  be  continued  in  full 
force  and  effect. 

By  the  Commission. 

[SEAL]  ORVAL  L.  DuBOIS, 

Secretary. 

(F.  R.  Doc.  60-2010;  Filed,  Mar.  13,  1950; 

8:48  a.  m.] 
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Authobitt:  40  Stat.  411,  65  Stat.  839,  Pub. 
Laws  322,  671,  79th  Cong.,  60  Stat.  50,  926;  50 
U.  S.  C.  and  Supp.  App.  1,  616;  E.  O.  9193, 
July  6,  1942,  3  CFR,  Cum.  Supp.,  E.  O.  9567, 
June  8,  1945,  3  CFR,  1945  Supp.,  E.  O.  9788, 
0:t.  14,  1946,  11  F.  R.  11981. 

(Vesting  Order  14389] 

Masaru  Harada 

In  re :  Rights  of  Masaru  Harada  under 
insurance  contract.  File  No.  F-39-6389- 
H-1. 

Under  the  authority  of  the  'Trading 
With  the  Enemy  Act,  as  amended.  Execu¬ 
tive  Order  9193,  as  amended,  and  Execu¬ 
tive  Order  9788,  and  pursuant  to  law, 
after  investigation,  it  is  hereby  found: 

1.  That  Masaru  Harada,  whose  last 
known  address  is  Japan,  is  a  resident  of 
Japan  and  a  national  of  a  designated 
enemy  country  (Japan)  ; 

2.  That  the  net  proceeds  due  or  to  be¬ 
come  due  under  a  contract  of  insurance 
evidenced  by  policy  No.  CS-56195,  issued 
by  the  California-Western  States  Life  In¬ 
surance  Company,  Sacramento,  Califor¬ 
nia,  to  Masaru  Harada,  together  with  the 
right  to  demand,  receive  and  collect  said 
net  proceeds. 

Is  property  within  the  United  States 
owned  or  controlled  by,  payable  or  de¬ 
liverable  to,  held  on  behalf  of,  or  on 
account  of,  or  owing  to,  or  which  is  evi¬ 
dence  of  ownership  or  control  by,  the 


aforesaid  national  of  a  designated  enemy 
country  (Japan) ; 

and  it  is  hereby  determined : 

3.  That  to  the  extent  that  the  person 
named  in  subparagraph  1  hereof  is  not 
within  a  designated  enemy  country,  the 
national  interest  of  the  United  States  re¬ 
quires  that  such  person  be  treated  as  a 
national  of  a  designated  enemy  coimtry 
(Japan). 

All  determinations  and  all  action  re¬ 
quired  by  law,  including  appropriate  con¬ 
sultation  and  certification,  having  been 
made  and  taken,  and,  it  being  deemed 
necessary  in  the  national  interest. 

There  is  hereby  vested  in  the  Attorney 
General  of  the  United  States  the  property 
described  above,  to  be  held,  used,  admin¬ 
istered,  liquidated,  sold  or  otherwise  dealt 
with  in  the  interest  of  and  for  the  benefit 
of  the  United  States. 

The  terms  “national”  and  “designated 
enemy  country”  as  used  herein  shall 
have  the  meanings  prescribed  in  section 
10  of  Executive  Order  9193,  as  amended. 

Executed  at  Washington,  D.  C.,  on 
February  28,  1950. 

For  the  Attorney  General. 

[seal]  Harold  I.  Baynton, 
Acting  Director, 
Office  of  Alien  Property. 

[F.  R.  Doc.  60-2033;  FUed,  Mar.  13.  1950; 

8:56  a.  m.] 


[Vesting  Order  14390] 

Kixtkichi  Harano 

In  re:  Rights  of  Kiuklchi  Harano  un¬ 
der  insurance  contract.  File  No.  F-39- 
4398-H-l. 

Under  the  authority  of  the  'Trading 
With  the  Enemy  Act,  as  amended.  Ex¬ 
ecutive  Order  9193,  as  amended,  and  Ex¬ 
ecutive  Order  9788,  and  pursuant  to  law, 
after  investigation,  it  is  hereby  found: 

1.  That  Kiukichi  Harano,  whose  last 
known  address  is  Japan,  is  a  resident  of 
Japan  and  a  national  of  a  designated 
enemy  country  (Japan) ; 

2.  That  the  net  proceeds  due  or  to  be¬ 
come  due  under  a  contract  of  insurance 
evidenced  by  policy  No.  8  744  592,  issued 
by  the  New  York  Life  Insurance  Com¬ 
pany,  New  York,  New  York,  to  Kiukichi 
Harano,  together  with  the  right  to 
demand,  receive  and  collect  said  net 
proceeds. 

Is  property  within  the  United  States 
owned  or  controlled  by,  payable  or  de¬ 
liverable  to,  held  on  behalf  of,  or  on 
account  of,  or  owing  to,  or  which  is  evi¬ 
dence  of  ownership  or  control  by,  the 
aforesaid  national  of  a  designated  enemy 
country  (Japan) ; 

and  it  is  hereby  determined: 

3.  That  to  the  extent  that  the  person 
named  in  subparagraph  1  hereof  is  not 
within  a  designated  enemy  country,  the 
national  interest  of  the  United  States 
requires  that  such  person  be  treated  as  a 
national  of  a  designated  enemy  country 
(Japan) . 

All  determinations  and  all  action  re¬ 
quired  by  law,  including  appropriate  con¬ 
sultation  and  certification,  having  been 
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made  and  taken,  and,  it  being  deemed 
necessary  in  the  national  interest. 

There  is  hereby  vested  in  the  Attorney 
General  of  the  United  States  the  prop¬ 
erty  described  above,  to  be  held,  used, 
administered,  liquidated,  sold  or  other¬ 
wise  dealt  with  in  the  interest  of  and  for 
the  benefit  of  the  United  States. 

The  terms  “national”  and  “designated 
enemy  country”  as  used  herein  shall 
have  the  meanings  prescribed  in  section 
10  of  Executive  Order  9193,  as  amended. 

Executed  at  Washington,  D.  C.,  on 
February  28,  1950, 

For  the  Attorney  General. 

[SEAL]  Harold  I.  Baynton, 

Acting  Director, 
Office  of  Alien  Property. 

[F.  R.  Doc.  50-2034;  Filed,  Mar.  13,  1950; 

8:56  a.  m.j 


[Vesting  Order  143S2] 

Ella  Bartels 

In  re;  Debts  owing  to  Ella  Bartels  also 
known  as  Ella  Grund.  F-28-2054. 

Under  the  authority  of  the  Trading 
With  the  Enemy  Act,  as  amended.  Ex¬ 
ecutive  Ord^  9193,  as  amended,  and 
Executive  Order  9788,  and  pursuant  to 
law,  after  investigation,  it  is  hereby 
found: 

1.  That  Ella  Bartels  also  known  as  Ella 
Grund,  whose  last  known  address  is 
9  Hornerstr.  Bremen,  Germany,  is  a  resi¬ 
dent  of  Germany  and  a  national  of  a 
designated  enemy  country  (Germany) ; 

2.  That  the  property  described  as  fol¬ 
lows:  Those  certain  debts  or  other  obli¬ 
gations  evidenced  by  two  (2)  checks 
drawn  by  the  Sterling  National  Bank  and 
Trust  Company  of  New'  York  and  Abra¬ 
ham  N,  Geller,  Trustee,  by  Sterling  Na¬ 
tional  Bank  and  Trust  Company  of  New 
York,  as  disbursing  agent,  on  the  Sterling 
National  Bank  and  Trust  Company, 
Broadway  and  39th  Street,  New  York, 
New  York,  said  checks,  representing  par¬ 
tial  payments  against  Mortgage  Partici¬ 
pation  Certificate  number  412,  Series 
N-59,  numbered  26  and  25,  dated  De¬ 
cember  30,  1939,  and  December  31,  1940, 
In  the  amounts  of  $30.37  and  $24.01,  re¬ 
spectively,  payable  to  the  order  of  Ella 
Bartels,  %  Ella  Grund,  presently  in  the 
custody  of  the  Attorney  General  of  the 
United  States,  together  with  any  and  all 
accruals  to  the  aforesaid  debts  or  other 
obligations,  and  any  and  all  rights  to 
demand,  enforce  and  collect  the  same, 
and  any  and  all  rights  in,  to  and  under 
the  aforesaid  checks,  including  particu¬ 
larly  the  right  to  presentation  and  col¬ 
lection  thereof, 

is  property  within  the  United  States 
owned  or  controlled  by,  payable  or  de¬ 
liverable  to,  held  on  behalf  of  or  on  ac¬ 
count  of,  or  owing  to,  or  which  is  evidence 
of  ownership  or  control  by,  Ella  Bartels 
also  known  as  Ella  Grund,  the  aforesaid 
national  of  a  designated  enemy  country 
(Germany) ; 

and  it  is  hereby  determined : 

3.  That  to  the  extent  that  the  person 
named  in  subparagraph  1  hereof  is  not 
within  a  designated  enemy  country,  the 
national  interest  of  the  United  States  re¬ 


quires  that  such  person  be  treated  as  a 
national  of  a  designated  enemy  country 
(Germany) . 

All  determinations  and  all  action  re¬ 
quired  by  law,  including  appropriate  con¬ 
sultation  and  certification,  having  been 
made  and  taken,  and,  it  being  deemed 
necessary  in  the  national  interest. 

There  is  hereby  vested  in  the  Attorney 
General  of  the  United  States  the  property 
described  above,  to  be  held,  used,  ad¬ 
ministered,  liquidated,  sold  or  otherwise 
dealt  with  in  the  interest  of  and  for  the 
benefit  of  the  United  States. 

The  terms  “national”  and  “designated 
enemy  country”  as  used  herein  shall  have 
the  meanings  prescribed  in  section  10  of 
Executive  Order  9193,  as  amended. 

Executed  at  Washington,  D.  C.,  on 
February  21,  1950. 

For  the  Attorney  General. 

[seal]  Harold  I.  Baynton, 

Acting  Director, 
Office  of  Alien  Property. 

[F.  R.  Doc.  50-2029;  Filed.  Mar.  13,  1950; 

8:55  a.  m.] 


[Vesting  Carder  14391] 

Shina  Harano 

In  re:  Rights  of  Shina  Harano  under 
insurance  contract.  File  No.  F-39-4384  - 
H-1. 

Under  the  authority  of  the  Trading 
With. the  Enemy  Act,  as  amended.  Exec¬ 
utive  Order  9193,  as  amended,  and  Exec¬ 
utive  Order  9788,  and  pursuant  to  law, 
after  investigation,  it  is  hereby  found: 

1.  That  Shina  Harano,  whose  last 
known  address  is  Japan,  is  a  resident  of 
Japan  and  a  national  of  a  designated 
enemy  country  (Japan) ; 

2.  That  the  net  proceeds  due  or  to  be¬ 
come  due  under  a  contract  of  insurance 
evidenced  by  policy  No.  7  746  588,  issued 
by  the  New  York  Life  Insurance  Com¬ 
pany,  New  York,  New  York,  to  Shina 
Harano,  together  with  the  right  to  de¬ 
mand,  receive,  and  collect  said  net  pro¬ 
ceeds, 

is  property  within  the  United  States 
owned  or  controlled  by,  payable  or  de¬ 
liverable  to,  held  on  behalf  of  or  on 
account  of,  or  owing  to,  or  which  is  evi¬ 
dence  of  ownership  or  control  by,  the 
aforesaid  national  of  a  designated  enemy 
country  (Japan) ; 

and  it  is  hereby  determined: 

3.  That  to  the  extent  that  the  person 
named  in  subparagraph  1  hereof  is  not 
within  a  designated  enemy  country,  the 
national  interest  of  the  United  States 
requires  that  such  person  be  treated  as 
a  national  of  a  designated  enemy  coun¬ 
try  (Japan). 

All  determinations  and  all  action  re¬ 
quired  by  law,  including  appropriate 
consultation  and  certification,  having 
been  made  and  taken,  and,  it  being 
deemed  necessary  in  the  national  inter¬ 
est. 

There  is  hereby  vested  in  the  Attorney 
General  of  the  United  States  the  prop¬ 
erty  described  above,  to  be  held,  used, 
administered,  liquidated,  sold  or  other¬ 
wise  dealt  with  in  the  interest  of  and  for 
the  benefit  of  the  United  States. 


The  terms  "national”  and  “designated 
enemy  country”  as  used  herein  shall 
have  the  meanings  prescribed  in  section 
10  of  Executive  Order  9193,  as  amended. 

Executed  at  Washington,  D.  C.,  on 
February  28,  1950. 

For  the  Attorney  General. 

[seal!  Harold  I.  Baynton, 

Acting  Director, 
Office  of  Alien  Property. 

[F.  R.  Doc.  50-2035;  Filed.  Mar.  13.  1950; 
8:56  a.  m.j 


[Vesting  Order  14392] 

Martha  Harbich 

In  re :  Rights  of  Martha  Harbich  under 
insurance  contracts.  Files  No.  F-28- 
28700-H-l.  H-2.  H-3,  H-4. 

Under  the  authority  of  the  Trading 
With  the  Enemy  Act,  as  amended.  Exec¬ 
utive  Order  9193,  as  amended,  and  Exec¬ 
utive  Order  9788,  and  pursuant  to  law, 
after  investigation,  it  is  hereby  found : 

1.  That  Martha  Harbich,  whose  last 
known  address  is  Germany,  is  a  resident 
of  Germany  and  a  national  of  a  desig¬ 
nated  enemy  country  (Germany) ; 

2.  That  the  net  proceeds  due  or  to  be¬ 
come  due  under  contracts  of  insurance 
evidenced  by  policies  Nos.  98  138  893, 
98  213  014,  101  696  359  and  101  807  799, 
issued  by  the  Metropolitan  Life  Insur¬ 
ance  Company,  New  York,  New  York,  to 
Martha  Harbich,  together  with  the  right 
to  demand,  receive  and  collect  said  net 
proceeds, 

is  property  within  the  United  States, 
owned  or  controlled  by,  payable  or  de¬ 
liverable  to,  held  on  behalf  of,  or  on 
account  of,  or  owing  to,  or  which  is  evi¬ 
dence  of  ownership  or  control  by  the 
aforesaid  national  of  a  designated  enemy 
country  (Germany) ; 

and  it  is  hereby  determined: 

3.  That  to  the  extent  that  the  person 
named  in  subparagraph  1  hereof  is  not 
within  a  designated  enemy  country,  the 
national  interest  of  the  United  States  re¬ 
quires  that  such  person  be  treated  as  a 
national  of  a  designated  enemy  country 
(Germany). 

All  determinations  and  all  action  re¬ 
quired  by  law,  including  appropriate  con¬ 
sultation  and  certification,  having  been 
made  and  taken,  and,  it  being  deemed 
necessary  in  the  national  interest. 

There  is  hereby  vested  in  the  Attorney 
General  of  the  United  States  the  prop¬ 
erty  described  above,  to  be  held,  used, 
administered,  liquidated,  sold  or  other¬ 
wise  dealt  with  in  the  interest  of  and  for 
the  benefit  of  the  United  States. 

The  terms  “national”  and  “designated 
enemy  country”  as  used  herein  shall  have 
the  meanings  prescribed  in  section  10  of 
Executive  Order  9193,  as  amended. 

Executed  at  Washington,  D.  C.,  on 
February  28,  1950. 

For  the  Attorney  General. 

[seal]  Harold  I.  Baynton, 
Acting  Director, 
Office  of  Alien  Property. 

(F.  R.  Doc.  50-2036;  Filed,  Mar.  13,  1950; 

8:56  a.  m.j 
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(Vesting  Order  14393] 

Mrs.  Charlotte  Hassler 

In  re:  Rights  of  Mrs.  Charlotte  H&ss- 
ler  under  insurance  contract.  Pile  No. 
P-28-24399-H-2. 

Under  the  authority  of  the  Trading 
With  the  Enemy  Act,  as  amended.  Execu¬ 
tive  Order  9193,  as  amended,  and  Exec¬ 
utive  Order  9788,  and  pursuant  to  law, 
after  investigation.  It  is  hereby  found: 

1.  That  Mrs.  Charlotte  Hassler,  whose 
last  known  address  is  Germany,  is  a  resi¬ 
dent  of  Germany  and  a  national  of  a 
designated  enemy  country  (Germany) ; 

2.  That  the  net  proceeds  due  or  to  be¬ 
come  due  under  a  contract  of  insurance 
evidenced  by  policy  No.  27251,  Issued  by 
the  Workmen’s  Benefit  Fund,  Brooklyn, 
New  York,  to  Richard  Koetz,  together 
with  the  right  to  demand,  receive  and 
collect  said  net  proceeds, 

is  property  within  the  United  States 
owned  or  controlled  by,  payable  or  de¬ 
liverable  to,  held  on  behalf  of,  or  on  ac¬ 
count  of,  or  owing  to,  or  which  is  evidence 
of  ownership  or  control  by,  the  aforesaid 
national  of  a  designated  enemy  country 
(Germany) ; 

and  It  Is  hereby  determined: 

3.  That  to  the  extent  that  the  person 
named  in  subparagraph  1  hereof  is  not 
within  a  designated  enemy  country,  the 
national  interest  of  the  United  States 
requires  that  such  person  be  treated  as 
a  national  of  a  designated  enemy  country 
(Germany). 

All  determinations  and  all  action  re¬ 
quired  by  law,  including  appropriate 
consultation  and  certification,  having 
been  made  and  taken,  and,  it  being 
deemed  necessary  in  the  national  in¬ 
terest. 

There  is  hereby  vested  in  the  Attorney 
General  of  the  United  States  the  prop¬ 
erty  described  above,  to  be  held,  used, 
administered,  liquidated,  sold  or  other¬ 
wise  dealt  with  in  the  interest  of  and 
for  the  benefit  of  the  United  States. 

The  terms  “national”  and  “designated 
enemy  country”  as  used  herein  shall  have 
the  meanings  prescribed  in  section  10  of 
Executive  Order  9193,  as  amended. 

Executed  at  Washington,  D.  C.,  on 
February  ?8,  1950. 

For  the  Attorney  General. 

[seal]  Harold  I.  Baynton, 

Acting  Director, 
Office  of  Alien  Property. 

IF.  R.  Doc.  60-2037:  Filed,  Mar.  13,  1950; 

8:57  a.  m.j 


[Vesting  Order  14394] 

Leslie  (Rinehart)  Knolle 

In  re:  Rights  of  Leslie  (Rinehart) 
Knolle  under  insurance  contract.  File 
No.  F-28-24333-H-1. 

Under  the  authority  of  the  Trading 
With  the  Enemy  Act,  as  amended.  Execu¬ 
tive  Order  9193,  as  amended,  and  Ex¬ 
ecutive  Order  9788,  and  pursuant  to  law, 
after  investigation,  it  is  hereby  found: 

1.  That  Leslie  (Rinehart)  Knolle,  who 
on  or  since  the  effective  date  of  Execu¬ 
tive  Order  8389,  as  amended,  and  on  or 
since  December  11,  1941,  has  been  a  resi¬ 


dent  of  Germany,  is  a  national  of  a  des¬ 
ignated  enemy  country  (Germany) ; 

2.  That  the  net  proceeds  due  or  to  be¬ 
come  due  under  a  contract  of  insurance 
evidenced  by  policy  No.  97,373,891,  is¬ 
sued  by  the  Metropolitan  Life  Insurance 
Company,  New  York,  New  York,  to  Leslie 
(Rinehart)  KnoUe,  together  with  the 
right  to  demand,  receive  and  collect  said 
net  proceeds, 

is  property  within  the  United  States 
owned  or  controlled  by,  payable  or  de¬ 
liverable  to,  held  on  behalf  of  or  on 
account  of,  or  owing  to,  or  which  is  evi¬ 
dence  of  ownership  or  control  by,  the 
aforesaid  national  of  a  designated  enemy 
country  (Germany) ; 

and  it  is  hereby  determined: 

3.  That  the  national  interest  of  the 
United  States  requires  that  the  said  Leslie 
(Rinehart)  Knolle  be  treated  as  a  na¬ 
tional  of  a  designated  enemy  country 
(Germany) . 

All  determinations  and  all  action  re¬ 
quired  by  law,  including  appropriate  con¬ 
sultation  and  certification,  having  been 
made  and  taken,  and,  it  being  deemed 
necessary  in  the  national  interest. 

There  is  hereby  vested  in  the  Attorney 
General  of  the  United  States  the  property 
described  above,  to  be  held,  used,  admin¬ 
istered,  liquidated,  sold  or  otherwise  dealt 
with  in  the  interest  of  and  for  the  benefit 
of  the  United  States. 

The  terms  “national”  and  “designated 
enemy  country”  as  used  herein  shall  have 
the  meanings  prescribed  in  section  10  of 
Executive  Order  9193,  as  amended. 

Executed  at  Washington,  D.  C.,  on 
February  28,  1950. 

For  the  Attorney  General. 

[seal]  Harold  I.  Baynton, 

Acting  Director, 
Office  of  Alien  Property. 

[F.  R.  Doc.  60-2038:  Piled,  Mar.  13,  1950: 

8:57  a.  m.] 


[Vesting  Order  14404] 

Clarissa  E.  Sweet 

In  re:  Trust  under  the  last  will  and 
testament  of  Clarissa  E.  Sweet,  deceased. 
Pile  No.  D-28-12675;  E.  T.  sec.  16850. 

Under  the  author ity^  of  the  Trading 
With  the  Enemy  Act,  as  amended.  Exec¬ 
utive  Order  9193,  as  amended,  and  Exec¬ 
utive  Order  9788,  and  pursuant  to  law, 
after  investigation,  it  is  hereby  found: 

1.  That  Louise  Kohmanh,  whose  last 
known  address  is  Germany,  is  a  resident 
of  Germany  and  a  national  of  a  desig¬ 
nated- enemy  country  (Germany) ; 

2.  That  all  right,  title,  interest  and 
claim  of  any  kind  or  character  whatso¬ 
ever  of  the  person  identified  in  subpara¬ 
graph  1  hereof,  in  and  to  the  Estate  of 
Clarissa  E.  Sweet,  deceased,- and  trust 
created  by  the  last  will  and  testament 
of  Clarissa  E.  Sweet,  deceased,  presently 
being  administered  by  the  Board  of 
Hospitals  and  Homes  of  the  Northwest 
Kansas  Conference  of  the  Methodist 
Episcopal  Church,  of  La  Crosse,  Kansas, 
as  trustee, 

is  property  within  the  United  States 
owned  or  controlled  by,  payable  or  de¬ 


liverable  to,  held  on  behalf  of  or  on 
account  of,  or  owing  to,  or  which  is  evi¬ 
dence  of  ownership  or  control  by,  the 
aforesaid  national  of  a  designated  enemy 
country  (Germany) ; 

and  it  is  hereby  determined: 

3,  That  to  the  extent  that  the  person 
named  in  subparagraph  1  hereof  is  not 
within  a  designated  enemy  country,  the 
national  Interest  of  the  United  States 
requires  that  such  person  be  treated  as  a 
national  of  a  designated  enemy  country 
(Germany) . 

All  determinations  and  all  action  re¬ 
quired  by  law,  including  appropriate  con¬ 
sultation  and  certification,  having  been 
made  and  taken,  and,  it  being  deemed 
necessary  in  the  national  interest. 

There  is  hereby  vested  in  the  Attorney 
General  of  the  United  States  the  prop¬ 
erty  described  above,  to  be  held,  used, 
administered,  liquidated,  sold  or  other¬ 
wise  dealt  with  in  the  interest  of  and  for 
the  benefit  of  the  United  States. 

The  terms  “national”  and  “designated 
enemy  country”  as  used  herein  shall  have 
the  meanings  prescribed  in  section  10  of 
Executive  Order  9193,  as  amended. 

Executed  at  Washington,  D.  C.,  on 
February  28,  1950. 

For  the  Attorney  General. 

[seal]  Harold  I.  Baynton, 
Acting  Director, 
Office  of  Alien  Property. 

(P.  R.  Doc.  60-2039;  Piled,  Mar.  13,  1950; 

8:57  a.  m.] 


[Return  Order  662] 

Feliks  Grabczewski 

Having  considered  the  claim  set  forth 
below  and  having  issued  a  determination 
allowing  the  claim,  which  is  incorporated 
by  reference  herein  and  filed  herewith. 

It  is  ordered.  That  the  claimed  prop¬ 
erty,  described  below  and  in  the  deter¬ 
mination,  including  all  royalties  accrued 
thereunder  and  all  damages  and  profits 
recoverable  for  past  infringement  there¬ 
of,  be  returned  after  adequate  provision 
for  taxes  and  conservatory  expenses: 

Claimant,  Claim  Number,  Notice  of  Intention 
To  Return  Published,  and  Property 

Feliks  Grabczewski  d/b/a  F.  Grabczewski. 
Lodz,  Cegielniana  82/8,  Warsaw,  Poland; 
Claim  No.  37365;  January  25,  1950  (15  F.  R. 
446);  property  to  the  extent  owned  by  the 
claimant  immediately  prior  to  the  vesting 
thereof,  described  in  Vesting  Order  No.  4033 
(9  P.  R.  13269,  November  8,  1944)  relating  to 
certain  copyrights  identified  by  assignments 
in  the  United  States  Cop3rright  Ofiftce  (listed 
in  Exhibit  A  of  said  vesting  order),  including 
royalties  pertaining  thereto  in  the  amount 
of  $1,631.65. 

Appropriate  documents  and  papers 
effectuating  this  order  will  issue. 

Elxecuted  at  Washington,  D.  C.,  on 
March  7,  1950. 

For  the  Attorney  General. 

[seal]  Harold  I.  Baynton, 
Acting  Director, 
Office  of  Alien  Property. 

[F.  R.  Doo.  50-2041;  Piled,  Mar.  18,  1950; 

8:57  a.  m.] 


